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PREFACE TO FOURTH EDITION

The present, like the previous editions of the Measurement of Adult In

telligence, centers around the theory, findings and applications of the au

thor's Adult Intelligence Scales, but its scope as well as its content has

been considerably extended. To a large degree it is a new book. Whatever

has been retained from the older editions has been extensively rewritten,

and five new chapters have been added. At the same time certain parts

have been entirely omitted. The additions include chapters on the Fac

torial Composition of the W-B I and the WAIS, Changes in Intellectual

Ability with Age, Sex Differences in Intelligence, Changes in Intelligence

Consequent to Brain Damage and the Use of the W-B I and WAIS in

Counseling and Guidance. No longer included in the volume is the manual

of directions for the W-B I which constituted Part III of the earlier edi

tions, and the chapter on the Need for an Adult Intelligence Scale.

The manual for the WAIS has been also omitted. This was excluded,

firstly, because it had already been issued as a necessary part of the

WAIS kit; and secondly, in order to make the test contents and adminis

tration procedures less easily available
1
to the non-professional reader.

In evaluating the many published studies of the W-B I, I have naturally

tried to take cognizance of the findings and criticisms of other investi

gators. I have, however, not attempted to summarize the voluminous litera

ture on the Scale, since extensive reviews of this literature have appeared
on a number of occasions. On the other hand, the reader will find amply
discussed the specific changes that have been made in the revised Adult

Intelligence Scale (now called the WAIS). I have also devoted some space

in this volume to a comparative analysis of the 1939 and 1955 standardiza

tions, and have included many data not previously published. I hope that

these additional data on the WAIS which is rapidly replacing the W-B I,

will be useful to the clinician as well as the researcher.

As the reader will note from an even casual perusal of the book, and in

particular from a reading of Chapter I, my views on the nature of intelli

gence have not changed radically. I have, however, become increasingly

convinced that intelligence is most usefully interpreted as an aspect of

the total personality. I look upon intelligence as an effect rather than a

cause, that is, as a resultant of interacting abilities nonintellective in

cluded. The problem confronting psychologists today is how these abilities

1 Manual and test material may be purchased by qualified persons from the

Psychological Corporation, New York City.
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Vlll PREFACE

interact to give the resultant effect we call intelligence. At this writing

it seems clear that factorial analysis alone is not the answer. Probably a

new statistic involving field theory and non-linear differential equations

will be required. In the meantime, I remain a reformed but unchastened

Spearmanite.
The wide use of the Wechsler Bellevue Adult Scale testifies perhaps not

only to its value as a psychometric tool but also, I hope, to the validity

of its underlying concept of the nature of general intelligence. The Scale

has been translated into a number of languages and now is used in many
countries throughout the world. No systematic comparison of results ob

tained in the different countries has yet been made, but one of the things

by which I have been most impressed is the relatively few changes that

have been necessary in the subtests other than those depending upon

language (Vocabulary) or availability of certain kinds of knowledge (In

formation, Arithmetic and Picture Arrangement) . This does not, of course,

mean that the W-B I and now the WAIS are culture-free, but it does lend

support to the view that the basic elements of human intelligence are less

conditioned by accidents of geography and local mores than one gathers

from current literature. No test is or can be entirely culture-free, but the

absence of a need for radical changes in the foreign translations of the

Wechsler tests would indicate the ultimate feasibility of an international

scale.

In closing, I should like to thank the many persons who in one way or

another contributed to the book. They are too numerous to mention in

dividually. I am indebted to the members of the Psychological Staff of

Bellevue Psychiatric Hospital and to colleagues at VA Hospitals in the

New York area who, through presentation of case material and frequent

discussion, helped to clarify many points taken up in the book; and to the

members of the Test Division of the Psychological Corporation for their

cooperation and assistance in preparing certain of the data now published
for the first time. I am especially grateful to Mrs. Eugenia Jaros and Mrs.

Katherine Hopf Bohling for their help in the preparation of the manu
script and their assistance in getting it into final shape. Finally, I wish to

thank the various authors cited in the text for permission to quote or

reproduce material from their articles, and the editors of the Journals in

which their cited material appeared.

January 1958 DAVID WECHSLBB
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PART I

The Nature, Classification and Appraisal

of Intelligence





Chapter 1

The Nature of Intelligence

The word intelligence, in spite of its wide current usage and ancient

roots, is a relatively recent term in psychological literature. It is met with

rarely before the turn of the century, and in Baldwin's encyclopedic

Dictionary of Philosophy and Psychology, published in 1901, it did not rate

a separate entry but was merely given as an alternate to or synonym of

intellect. Even the textbooks of psychology of a generation or two ago
seldom used the term and, when they did, never discussed it as a separate

topic.
1 We must not infer from this that these authors were not concerned

with what we now think of as intelligence, but bound as they were to the

old faculty psychology they still relegated the treatment of the subject

under such terms as intellect, judgment and reason which they seemingly
considered synonymous with it. Thus, Baldwin defines intellect (intelli

gence) as "the faculty or capacity of knowing." Our present day concepts
of intelligence have expanded considerably. They are broader, more prag

matic, more concerned with learning and adaptive human behavior. The
chief trouble with them is that few psychologists are willing to spell out

what they mean by intelligence and, when they do, seldom agree.
2

The great interest in intelligence as a basic subject matter of psychology

began with the publication of Binet's Le development de Vintelligence chez

les enfants (54) . Although Binet himself on several occasions made attempts

to delimit the term, his primary concern was not with the definition but

with the measurement or appraisal of intelligence, and this has been the

main approach of psychologists since. A tremendous amount of research

has been carried on in the area, actually more than 40 years of continuous

endeavor. We can now measure intelligence in many more ways than Binet

did, that is with many more different kinds of tests, and what is more

important we know much more about what it is we are measuring, namely,

1 As late as 1927, C. Spearman complained, "Right up to the present day a large

number, perhaps even the majority, of the best accredited books on psychology do

not so much as bother to mention the word 'intelligence' from cover to cover" (466).
1 On this point see article by R. B. Cattell (94).

3



4 ADULT INTELLIGENCE

the elements or factors that enter into our measures Most important of

all, two revolutionary discoveries have been made; the first is that these

elements or factors of intelligence do not coincide with the historic attri

butes of intelligence and, second, that it is not possible to express them in

a simple formulation. One of the results has been that some psychologists

have come to doubt whether these laborious analyses have contributed

anything fundamental to our understanding of intelligence while others

have come to the equally disturbing conclusion that the term intelligence,

as now employed, is so ambiguous that it ought to be discarded altogether.

Psychology now seems to find itself in the paradoxical position of devising

and advocating tests for measuring intelligence and then disclaiming re

sponsibility for them by asserting that
u
nobody knows what the word

really means." 3

The view that we do not know what we are talking about when we

speak of intelligence is unfortunate not only because it is not true by any
comparative standards actually we now know more about intelligence

than we do about any other mental function but because it has nurtured

a confusing pessimism and a profitless kind of account taking which almost

completely misses the issue at hand. The issue is not, as ia commonly sup

posed, the lack of agreement by psychologists on a standard definition of

intelligence. If this were so, the problem might conceivably be resolved

by an international convention, as has been done by physicists in defining
various units of measurement. Unfortunately, the problem with which

psychologists are concerned in defining intelligence is quite different from
that which the physicist deals with when he defines amperes, farads and
watts, or the biologist when he classifies living things as plants and animals.

The difficulty involved is similar to what the physicist encounters when
asked to state what he means by time or energy, or the biologist what he
means by life. The fact is that energy and life are not tangible entities but

limiting constructs. You cannot touch them or see them under a micro

scope even though you are able to describe them. We know them by their

effects or properties. The same is true of general intelligence. It is not a
material fact but an abstract construct. What we can reasonably expect
of any attempt at definition is only a sufficiently clear and broad connota
tion as to what it comprehends. Mind you, not what it is but what it

involves and eventually, what it distinguishes. Now that is precisely what
the more effective definitions of intelligence have sought to do, though
sometimes too tersely and sometimes with too special emphasis. Thus,
intelligence has been defined as the ability to learn, the capacity to adapt
to new situations, the ability to educe correlates, and so on. All these

attempts to define intelligence as some broad function comprehend varieties

1 C. Spearman and L. Jones (466a), p. 2.



THE NATURE OF INTELLIGENCE 5

of behavior which might reasonably be called "intelligent," although each

from particular points of reference. The first might be more useful to the

educator, the second to the biologist and the third to the psychologist.

The pertinent question, however, is not whether intelligence is the ability

to learn rather than the ability to adapt or to educe relationships. It is all

these and, as we shall see later, much more. Learning, adapting, reasoning
and other forms of goal directed behavior are only different ways in which

intelligence manifests itself. But while intelligence may manifest itself in

a variety of ways, one must assume there is some communality or basic

similarity between those forms of behavior which one identifies as intelli

gent. For example, we must assume there is something common to learning

to count, avoiding danger and playing chess which makes it possible for

us to say that they are evidence of intelligent behavior as against learning

to walk, being accident prone and playing bingo, which seemingly have

little if anything to do with it.

Much of the productive work done on the measurement of intelligence

during the past decades has been devoted to the problem of identifying

the basic elements or common factors of intelligence, and we shall presently

consider how fruitful that has been. But three points need to be made at

once. The first is that discovery and isolation of the
"
vectors of the mind"

is only part of the problem involved in the definition of general intelligence;

the second, that it is not possible to identify general intelligence with sheer

intellectual ability; and the third, that general intelligence cannot be treated

as an entity apart, but must be envisaged as an aspect of a greater whole,

namely, the total personality structure with which it shares common ele

ments and with which it is integrally related.

One of the important aspects of intelligent behavior is that it is goal

directed, that is to say, purposive with respect to some intermediate or

ulterior end. Purposiveness, however, is only a necessary condition for

and not an exclusive condition of, intelligent behavior. When the decere-

brated frog scratches its leg in response to an irritating stimulus, when the

newborn babe starts suckling at its mother's breast and when a worker at

an automatic stamping machine presses a lever, each may be said to be

performing some goal directed act, but none of these, though purposeful,

could be taken as examples of intelligent behavior. They are what the

physiologist would designate as reflex or automatic acts. But the situation

is not so clear in instances involving complex reflex action, and ultimately

a large segment of both human and animal behavior is commonly summed

up by the term instinct.

Instincts are usually differentiated from learned acts as inherited rather

than acquired patterns of behavior, but whether they also involve "intelli

gence" has been a matter of dispute. The side one espouses will largely
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depend on how one defines instinct and what one wishes to comprehend

under the term of intelligence. Clearly, goal direction (purposiveness)

and complexity of behavior alone are insufficient differentiae; otherwise

the social behavior of the ants and bees, the nesting and homing habits of

birds and a great many of the activities of the higher animals, and we might

also add of human beings, would ipso facto be considered as evidence of

intelligence. Some are. But biologists and psychologists have usually insisted

that intelligent behavior meet two other conditions, namely, that it should

involve insight and ratiocination. Whether the most complex behavior of

higher animals meets these criteria is still a matter of opinion. Writers in

the last quarter of the 19th century believed that they did, and expressed

this opinion by saying that animals were able to think. Beginning with the

turn of the century, particularly following the studies of Loeb, Jennings,

Pavlov and the experimental biologist, this view gave way to the opinion

that even the most complex of animal behavior was explicable in terms of

stimulus response reactions (tropisms, conditioned reflexes, etc.). The

term instinct itself fell into much disfavor and the question whether animals

could think became a question which scientific investigators systematically

avoided. The stimulus response psychology, however, received some severe

knocks from the Gestalt School, especially from the studies of Kohler (297),

who demonstrated that monkeys at least can show insight when they are

confronted with novel situations. The question that now confronts psychol

ogy is whether the terms insight, learning and reasoning when used to

describe behavior of animals are identical with or similar to processes so

designated when they are applied to the behavior of human beings. Our

view of this matter is that the higher mental processes in man and animals

are on a psychological continuum. This does not mean that "mental"

processes in the higher animals are identical in all respects to those of

human beings, but that, so far as one can see, they are distinguishable

primarily in terms of degree of complexity, communicability and level of

awareness. When a chimpanzee solves a problem he cannot tell us how he

does it, and we can only infer how he arrived at a solution. By our standards

there is a limit to the kind of problem he can solve. There is also reason to

believe that a chimpanzee is not aware (conscious) of what he is doing as

he works at his problem, but that is a matter of speculation. In any event,

his behavior is both rational and intelligent.

The question of whether animals are able to reason and think is of inter

est not only in and of itself, but because of the influence it has had on the

definition of intelligence. Historically, the so-called higher mental processes,

and abstract reasoning in particular, have been assumed to be phenomena
sui generis to man, and accordingly have often been posited as the sole

criteria of intelligent behavior. More important, however, than whether
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animals can reason is whether this ability is all that is needed to account

for intelligence. The view adopted in this book is that it is not. Reasoning,

to be sure, is often required for intelligent behavior but frequently only to

a minimal degree and sometimes, alas (or perhaps fortunately), not at all.

Intelligence embraces many other abilities.

Intelligence, operationally defined, is the aggregate or global capacity
of the individual to act purposefully, to think rationally and to deal effec

tively with his environment. It is aggregate or global because it is composed
of elements or abilities which, though not entirely independent, are qualita

tively differentiate. By measurement of these abilities, we ultimately

evaluate intelligence. But intelligence is not identical with the mere sum
of these abilities, however inclusive. There are three important reasons for

this : 1) The ultimate products of intelligent behavior are a function not only

of the number of abilities or their quality but also of the way in which they

are combined,that is, their configuration. 2) Factors other than intellectual

ability, for example, those of drive and incentive, are involved in intelligent

behavior. 3) Finally, while different orders of intelligent behavior may
require varying degrees of intellectual ability, an excess of any given

ability may add relatively little to the effectiveness of the behavior as a

whole. It would seem that, so far as general intelligence is concerned,

intellectual ability, per se, merely enters as a necessary minimum. Thus,

to act intelligently one must be able to recall numerous items, i.e., have a

retentive memory. But beyond a certain point this ability will not help

much in coping with life situations successfully. This is true of even more

important capacities, such as the ability to reason, particularly when

specialized. The unusual reasoning abilities of the mathematician are more

highly correlated with the thing that we ultimately measure as intelligence

than sheer memory is, but possession of this ability is no guarantee that

behavior as a whole will be very intelligent in the sense defined above.

Every reader will be able to recall persons of high intellectual ability in

some particular field whom they would unhesitatingly characterize as

below average in general intelligence.

Although intelligence is not a mere sum of intellectual abilities, the only

way we can evaluate it quantitatively is by the measurement of the various

aspects of these abilities. There is no contradiction here unless we insist

upon the identity of general intelligence and intellectual ability. We do

not, for example, identify electricity with our modes of measuring it.

Our measurements of electricity consist of quantitative records of its

chemical, thermal and magnetic effects. But these effects are not identical

with the "stuff" which produced them. We do not know what the ultimate

nature of the "stuff" is which constitutes intelligence but, as in the case

of electricity, we know it by the "things" it enables us to do such as
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making appropriate associations between events, drawing correct inferences

from propositions, understanding the meaning of words, solving mathe
matical problems or building bridges. These are the effects of intelligence

in the same sense that chemical dissociation, heat and magnetic fields are

the effects of electricity;
4 but psychologists prefer the term mental prod

ucts. We know intelligence by what it enables us to do.

E. L. Thorndike was the first to develop clearly the idea that the meas

urement of intelligence consists essentially of a quantitative evaluation of

mental productions in terms of number, and the excellence and speed with

which they are effected. Abilities are merely mental products arranged in

different classes or types of operation. Thus, the class of operations which

consists of effectually associating one fact with another and recalling

either or both at an appropriate time is called learning; that of drawing
inferences or educing relations between them, reasoning ability; that of

merely retaining them, memory. The older psychologists were inclined to

use a relatively small number of such classes based primarily on the kind

of mental process supposedly involved. More recently, psychologists have
altered their classifications to include subdivisions based on material con
tent or factorial analyses. They speak not only of memory but of auditory

memory, not only of reasoning but of abstract, verbal or arithmetical

reasoning. In a like manned? some psychologists have begun to distinguish
various kinds of intelligence! Thorndike, for example, suggested subdividing

intelligence into three main qypes: 1) abstract or verbal intelligence, involv

ing facility in the use of symbols; 2) practical intelligence, involving facility

in manipulating objects; 3) social intelligence, involving facility in dealing
with human beings. The significant thing about this classification is that

it emphasizes what a person can do, as well as how he can do it. This distinc

tion between function and content is fully justified by experimental evi

dence. The rating which an individual attains on an intelligence examination

depends to a considerable degree on the type of test used. His score on a
test made up largely of verbal items may differ significantly from that

obtained on a test involving questions of social comprehension and still

more from another test made up of items involving predominantly psy-
chomotor reactions and the perception of spatial relationships.

Though test results show that the rating which an individual attains

will frequently depend upon the type of intelligence test used, they also

show a contrary tendency. When large numbers of individuals are examined
with a variety of intelligence tests, those who make high scores on any one
of them tend to make high scores on the remaining ones, and the same

4 The analogy to electricity must not be carried too far. Also, in contrast to the
views expressed in the earlier editions, we no longer think it correct or even useful
to look upon intelligence as a kind of energy.
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holds true for those who make low and intermediate scores. This dual

characteristic of human abilities their specificity on the one hand and

interdependence on the other has been a long standing problem in psy

chology but is now approaching solution thanks to the contribution of

factor analysis. The first and most important of these contributions was

made by the great English psychologist Spearman some 50 years ago. It

consisted of two parts: 1) He introduced a method for accounting for the

variance between paired sets of correlated measures, and 2) he showed, or

at least sought to show by this method,
5 that all intellectual abilities could

be expressed as functions of two factors, one a general or intellectual

factor (g) common to every ability, and another a specific factor (s),

specific to any particular ability and "in every case different from that of

all others.
n Both parts have been the subject of a great deal of discussion,

criticism and investigation. Spearman's original methods of factoring a

correlational table has now given way to broader and more refined tech

niques, and his concept of one central or unifactor theory has been largely

abandoned by psychologists. The evidence is now quite clear that other

factors besides g are required to account for intercorrelations between tests

of intelligence, and the famous tetrad equation was shown by Thurstone

(493), to be only a special case of a more general factor theorem. Never

theless, Spearman's demonstration of the existence of at least one pervasive

factor in all performances requiring intellectual ability remains one of the

great discoveries of psychology.

As has often been the case in the history of science, the proof of the two

factor theory, in addition to being a discovery, was also an explicit formu

lation of an hypothesis which workers in the field had unknowingly been

assuming for some time. The fact is, that from the day psychologists

began to use a series of tests for measuring intelligence, they necessarily

assumed the existence of a general or common factor. This becomes imme

diately apparent if one recalls what the actual contents of intelligence

tests are. They consist of various intellectual tasks which we call tests that

require the subject to do such things as define words, reproduce facts from

memory, solve problems in arithmetic and recognize likenesses and differ

ences. The variety of tasks used, their difficulty and the manner of pres

entation vary with the type of scale employed. But so far as measuring

intelligence is concerned, these specific tasks are only means to an end.

Their object is not to test aperson's memory, judgment or reasoning ability,

sometErng" which i is^loped will emerge from the sum iotal

performance, namely; hirg&freral inieHigence. One of "the

6f Binet was-hfe intuitive acssttmption that in the

selection of tests, it made little difference what sort of task you used,

1 The method of tetrad differences.
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provided that in some way it was a measure of the child's general intelli

gence. This explains in part the large variety of tasks employed in the

original Binet scale. It also accounts for the fact that certain types of items

which were found useful at one age level were not necessarily employed at

other age levels. More important than either of these details is the fact

that for all practical purposes, the combining of a variety of tests into a

single measure of intelligence, ipso facto, presupposes a certain functional

unity or equivalence between them.

The functional equivalence of the test items, an assumption implicit

not only in the Binet Scale but in any scale which is composed of a variety

or pool of intellectual tasks, is absolutely necessary for the validation of

the arithmetic employed in arriving at a final measure of intelligence. This

arithmetic consists, first, of assigning some numerical value to every

correct response; secondly, of adding the partial credits so obtained into a

simple sum; and, thirdly, of treating equal sums as equivalent, regardless

of the nature of the test items which contribute to the total. For example,

every test passed on the Stanford-Binet (between ages 3 and 10) contrib

utes two months to the mental age (M.A.) score of the subject, irrespective

of whether the test passed calls for the repetition of a series of digits, the

copying of a square, the definition of a word or the correct reply to a

commonsense question. To all intents and purposes, therefore, the simple

addition of these groups necessarily assumes an arithmetical equivalence
of the test elements so combined. If the different tests were taken to

represent generically different entities, one could no more add the values

assigned to them in order to obtain an M.A. total than one could add 2

dogs, 3 cats and 4 elephants and expect the unqualified answer of 9. That,
of course, does not mean that their addition is impossible. If, instead of

being concerned with the characteristics of the dog, the cat and the ele

phant that differentiate them one from another, we restrict our interest

to those which they all have in common, we can say that 2 dogs, 3 cats

and 4 elephants make 9 animals. The reason we can get an answer of 9

here is because dogs, cats and elephants are in fact ail animals. The addition

would no longer be possible if for cats we were to substitute turnips.

The same principle is involved when we attempt to add up the number
of tests correctly passed on an intelligence scale into a simple sum. The
reason we can add together scores obtained from tests requiring such

seemingly different abilities as those involved in solving arithmetic prob

lems, repeating digits and defining words is because they are alike in certain

ways. They are similar in that they are all measures of general intelligence.

This means that all must have a common characteristic, or to use the

current psychological term a common factor, or factors. We might assume
this a priori, and indeed such an hypothesis has been implicit in all
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tests of general intelligence whether acknowledged or not. But the assump
tion needed empirical validation a validation which was eventually
furnished by factor analysis.

Factor analysis is a statistical technique for separating common sources

of variance between intercorrelated measures when these measures are

arranged in certain ways. Its aims are to determine the smallest number of

variables that must be posited in order to account for the observed variance

and to calculate the degree to which they enter into the measures used.

The independent variables or "reference" abilities thus defined are what
the innovators of factor analysis have variously called central, common,
primary and group factors. Their importance to psychology is that they
testify to the probable existence of what are seemingly basic mental abilities

capable of accounting for the way the mind operates. Similar intellectual

entities are implied in the old concept of mental faculties, but the historic

faculties were at best descriptive classifications with little proof of their

uniqueness and no implication that they were functional unities. It is, of

course, true that the modern factors may also be interpreted or even pri

marily construed as principles of classification (87) . But factors are facts

not just theoretical categories. Nor are they merely mathematical quantities
intended to explain the correlations that exist between the most diverse

sources of intellectual performance, as Spearman initially interpreted g

(466). If mental factors were only mathematical quantities they would
have no great importance for psychology. Mental factors, if they exist,

are descriptive of actual modes of mental operation. The great contribution

of factor analysis has been to show that they do exist.

Factors of the mind are most readily construed as native8 tendencies

and, in the field of cognition, as basic kinds of ability. More fundamentally,

they are modalities of mental functioning which define these abilities in

the sense, as Thurstone (492) has pointed out, that vision, touch, hearing,

etc, are modalities of sensation, but with no parallel assumption as regards
cortical localization. It is probable that they are to some extent physio

logically and anatomically determined but this is not a necessary condi

tion for their acceptance. By hypothesis, primary abilities are generally

conceived as independent variables, and are presumably identified as such

only when they meet this criterion statistically. Nevertheless, in practice

the posited independent factors almost invariably show some degree of

positive correlation. This is due in part to a concomitant variance produced

by the heterogeneity of any tested population,
7 and in part to the broader

6 This is the author's opinion. Factor theory does not require that factors be in

nate.
7 For a discussion of the ways in which population heterogeneity affects inter-test

correlation, see T, L. Kelley (284a).
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compass of the interaction principle which implies that no two forces

(in our case, abilities) can exist side by side without in some way inter

acting to produce a resultant effect,
8

Apart from the problems already considered, the most important question

which confronts the application of factor theory to the concept of general

intelligence is the definition of the nature of the factors, both as to number

and identity, and as determinants of intellectual functioning. According

to Spearman, only one general or central factor g was needed to account

for basic intellectual ability: This factor he defined originally as a mathe

matical quantity "intended to explain the correlations that exist between

most diverse sorts of cognitiveperformance/
7

But, in the light of subsequent

evaluation and application, it soon became clear that g stood for something

more important, g is not onlya mathematical but a psychological quantity ;

it is a measure of the mind's capacity to do intellectual work*

It is universally agreed that the capacity to do intellectual work is a

necessary and important sign of general intelligence* The question is

whether it is the only important or paramount factor. In this writer's

opinion it is not. Spearman seemingly thought it was, although on this

point he failed to declare himself unequivocally. On the one hand, he wrote,

"Such a factor as this (g) can scarcely be given the title of intelligence at

all," But after having said this, he devoted several chapters (466) to an

attempt to prove that the best tests of intelligence are precisely those which

contain the largest amounts of g. If this is so, then for all practical purposes,

g and general intelligence may be said to be equivalent. This equivalence,

indeed, is implied by the mathematical relationship of the g and s factors

in the two factor theory. According to this relationship an intelligence

scale made up of a large number of tests especially rich in g would in the

end be a measure of g exclusively.
9 In the writer's opinion, such a scale

would not be a very good measure of general intelligence because it would

eliminate a number of abilities essential for effective behavior.

The view that other salient factors besides g enter into measures of

intelligence is based on several sources of evidence. The first is clinical.

We know from experience that individuals attaining identical scores on

intelligence tests cannot always be classified in the same way. This is

perhaps most obvious in cases where test results call for practical action,

as for example when they are used as a basis for deciding whether or not a

subject should be committed to an institution for mental defectives. In

8 Thus, verbal and spatial ability will be concomitantly involved in abstract rea

soning in the same way that hearing and vision combine in the perception of depth,
even though both are conceived as independent functions.

*
For, by pooling such tests, the g factor (being common) becomes cumulative,

whereas the specific factors (being incidental) tend to cancel each other*
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such cases, the test results, e.g., a Binet IQ, cannot be used as the sole

criterion. One child with an IQ of 75 may be definitely defective while

another with an identical IQ, or indeed one 5 or 10 points lower, may be
far from so classifiable. Of course, the objection may be made that the

classification of mental deficiency is in part a social diagnosis. But is not

the capacity for social adaptation also a sign of intelligence? Should not

the capacity to avoid mischief and the ability to persevere at a task enter

into one's definition of general intelligence, just as much as the ability to

define words and perceive analogies? The clinician's answer has always
been "yes." With this affirmation he implicitly assumes that there are

other factors besides the intellective ones which enter into intelligent

behavior. Hitherto he was unable to demonstrate their existence experi

mentally. In recent years, however, because of new correlational techniques,

especially the methods of factorial analysis, a beginning has been made.

Among the first and of particular significance is the study of W. P. Alex

ander, whose monograph on Intelligence, Concrete and Abstract (7) is in

many ways basic.

Alexander set himself the problem of testing experimentally the evidence

for and against the main theories until lately favored in psychological
circles. The first of these is Professor Spearman's two factor theory to

which we have already referred. The other is the unique traits theory,

according to which intelligence involves several abilities or factors, each

independent of one another. More specifically, his investigation took the

form of an experimental study to determine whether test results supported
the view that "practical" intelligence and "verbal" intelligence were each

distinct and independent capacities, or the view of Spearman that both

were essentially the same in that they were not independent capacities

but only differed with respect to their non-intellective or specific factors.

Alexander's findings were extremely interesting. They confirmed Spear
man's main contention that there was one and only one common factor in

all measures of intelligence and, at the same time, showed that this factor

alone is not sufficient to explain the total correlational variance which existed

between the tests used to measure intelligence. In addition to the common
factor there are seemingly other broad factors which, while not showing the

same generality, are nonetheless recurrent in a significant number of abilities

which form subgroups or "communal clusters." The individual tests by
which these abilities are measured contain a common factor of their own
with respect to. which they function in much the same way. Alexander has

termed abilities involved in tests showing such similarity of function

functional unities. Thus, verbal ability is one functional unity, practical

ability another, and so on. But while each of these functional unities re

quires a separate factor to take care of its respective contribution to any
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global measure of intelligence, they are nevertheless "definitely related,"

that is, correlated with one another.10 This means that they cannot be

unitary traits in the sense implied by the unique traits theory. On the other

hand, neither can they be considered as specific factors in the sense required

by Spearman's two factor theory. For, these factors, unlike the 5 factors,

actually contribute a considerable amount to the correlation variance of

the test composites of which they form a part.

Another important conclusion suggested by Alexander's investigation

was that in order to account for the complete intercorrelation variance

found in any large battery of intelligence tests, one has to posit other

factors in addition to purely intellectual ones. After eliminating the

general factor (g), and such other factors11 as were contributed by the

"functional unities" described above, Alexander found that a considerable

amount of his total intercorrelational variance was still unaccounted for.

In addition to these factors there were apparently certain other supple

mentary global ones which, though not directly measurable, nevertheless

contributed significant amounts to the total variance of the observed data.

These factors he has provisionally labeled X and Z. They cover such items

as the subject's interest in doing the tasks set, his persistence in attacking

them and his zest and desire to succeed items which might more familiarly

be described as temperamental or personality factors, but which neverthe

less must be recognized as important in all actual measures of intelligence.

For this reason, one might appropriately refer to them as the non-intellec

tive factors or, more specifically, as the non-intellective factors ia general

intelligence.
12

It appears, therefore, that the entity or quantity which we are able to

measure by intelligence tests is not a simple quantity. Certainly, it is not

something which can be expressed by one single factor alone, for example,
the ability to educe relations or the level of mental energy. Intelligence is

all this and something more. It is the ability to utilize this energy or to

exercise this ability in contextual situations, situations that have content

and purpose as well as form and meaning. To concede as much is to admit

that any practical definition of intelligence must be fundamentally a bio

logical one in the widest sense of the term. That has been the hypothesis
assumed in the construction of the author's intelligence scales. We think

that they measure general intelligence in the context defined above. We
shall not, however, claim that they measure all that goes to make up general

10 Thus verbal ability correlates with practical ability to the extent of 0.50.
11 These were primarily the factors t>, common to tests involving verbal ability, and

/, common to tests purporting to measure practical ability.
12 For further evidence as to the existence of these factors, see D, Wechsler: The

non-intellective factors in general intelligence (519) .
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intelligence, because no tests at present are capable of doing this. The

only thing we can ask of an intelligence scale is that it measure sufficient

portions of intelligence to enable us to use it as a fairly reliable index of

the individual's global capacity.

The Relation of Ability to Intelligence

All measures of intelligence eventually are derived from measures of

ability, that is to say, from tests of specific types of performance. In

practice, an individual is given a battery of such tests and on the basis of

his scores is rated as showing such and such a level of intelligence. We
begin with a series of aptitude measures but somehow end up with an IQ.
How is this possible? The suggested answer is that in the process we are

using measures of ability primarily as a tool, that is, not as an end in itself

but as a means for discovering something more fundamental. Thus, when
one employs an arithmetic or a vocabulary test as part of an intelligence

scale, the object of the examiner is not to discover the subject's aptitude
for arithmetic or extent of his word knowledge, although these are inevitably

involved, but his capacity to function in over-all areas which are assumed

to require intelligence. The term ability is here used in its most general

sense, namely, that of "the power to perform responsive acts" (Warren)
or as the manifestation of a human trait or attribute "in terms of what an

individual can do" (Thurstone).

The tentative answer we are suggesting is that intelligence can be

measured by way of abilities because what we are concerned with eventually

is not the abilities themselves but what enters into or emerges from them.

This hypothesis implies several postulates. 1) Intelligence, however defined,

is not a simple entity but a complex function. 2) Intelligence is of the nature

of a resultant effect. 3) The resultant effect depends upon the interaction

of a theoretically infinite but practically limited number of qualitatively

different but additive components or factors. These factors manifest

themselves objectively in different forms of behavior. A factorially defined

segment of behavior constitutes an ability. Such segments of behavior may
be descriptively grouped into such broad classifications as verbal, spatial,

numerical and other kinds of abilities, in the sense that they describe

overlapping or similar modes of function.

A test is a device for evaluating a fragment of behavior; an intelligence

test is one in which one seeks to appraise this bit of behavior insofar as it

may be called intelligent. The abilities measured are of consequence only

insofar as they permit the examiner to identify the behavior as intelligent.

For this purpose some abilities are more generally or more readily available

and, therefore, can be more profitably utilized in test construction. This is

generally the case with verbal ability, which accordingly is oftener and
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more effectively made use of for measuring intelligence than other abilities,

such as speed of motor response. But Vocabulary is a better test of intelli

gence than a Form Board, primarily because people can express themselves

more meaningfully in verbal than in geometric symbols. This, of course,

would not hold in the case of deaf-mutes or individuals who are in the

habit of thinking spatially, manipulatively or in any other way. Hence, as

a general principle, an effective test of intelligence should be made up of

tasks caning upon as many "abilities" as possible. This was intuitively

perceived by Binet, who was the first to devise an effective test of general

intelligence.

The great merit of Binet's Scale is that it permits individuals to manifest

their intelligence in many ways. Of course, some of his tests are better

suited for some levels of functioning than others, but (contrary to Binet's

belief) this fact involves no hierarchical concept of mental abilities. In

the Binet Scale, copying a diamond is equally as "good" a test of intelli

gence at age 7 as detecting absurdities at age 10 or defining abstract words
at age 15. The same may be said, pari passu, of the different subtests of

the Wechsler Adult Intelligence Scales (WAIS) and the Wechsler-Bellevue

(W-B) Scales. Of course, bases of selection other than age criteria can
be employed to equate difficulty or level of task, but the specific abilities

utilized are only of secondary importance, not only for the reasons already
indicated but also because they are influenced to varying degrees by such

things as culture and training as well as by differences in special endowment.
What makes it possible to utilize them at all in appraising intelligence is

that they do in fact permit the individual to evidence his capacity for dir

ected, purposeful and adaptive behavior.

To sum up, human abilities are utilizable for measuring intelligence
because when applied to goal directed activity they depend for their effec

tiveness on certain connate attributes or factors which constitute the

basic components of intelligent behavior. These basic attributes are what

contemporary psychologists, in searching for the "vectors of the mind,"
have described as general factors. The thing we seek to measure when we
measure intelligence is the net result of the complex interaction between
the various factors entering into intelligent behavior. In practice we
measure this resultant fact by means of tests of ability. An intelligence
scale is an assembled battery of such tests; the intelligence rating obtained
from them is a numerical expression of their combined contribution*

Although the amounts contributed by each test may be, and usually are,

expressed as a simple sum, the factors which determine the scores ought
not, strictly speaking, to be so combined, since the result is not a linear

function of these factors. More likely it is what mathematicians call a
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complex functional, but the exact form of this function is yet to be deter

mined.

Intelligence and Brain Function

In dealing with the brain as an "organ of the mind," its investigators

have been concerned chiefly with two questions: 1) the manner and the

degree to which brain structure is related to mental activity, and 2) assum

ing that mental activity is dependent upon brain structure, which parts

of the brain are associated with which mental functions. More progress
has been made on the latter, but no satisfactory answers can be given to

either of these questions. Particularly vague is our knowledge as to where

and how intelligence is mediated.

Like all mental functions, general intelligence may be said to depend

upon the condition and structure of the brain, in the broad sense that no

intelligent behavior is possible without at least partially intact cerebral

hemispheres. But in this broad sense, the statement does not explain very
much. In particular, it does not distinguish the possible role of the brain

in the mediation of intelligence from the part it plays in sensory, motor,

perceptual and other processes, since injury or removal of various parts

of the cortex can involve one without the other. Especially challenging is

the fact that except in cases of injuries involving the speech areas, human

beings can apparently continue to function intellectually after considerable

loss of brain substance, whereas much less damage areawise is sufficient to

impair severely or destroy entirely specific sensory functions. In general,

measures of global intelligence are less affected by local injuries than are

measures of specific ability. A missile injury may severely impair visual,

auditory or tactile discrimination without noticeably affecting the sub

ject's IQ.

Findings of this kind and more especially observations of sequelae of

cerebral lesions in animals (306) and man (392) have led to a distinction

between at least two kinds of effect that may result from brain injury:

(1) specific dysfunctions associated with circumscribed and generally

small brain areas; (2) general intellectual impairment unassociated with

any particular locus, and usually involving larger cortical areas. This

distinction oversimplifies what actually happens in most cases. But it has

been convincingly shown that disabilities, like scotomas, generally result

from very circumscribed lesions, while other dysfunctions, such as loss of

ability to discern hidden figures may ensue "irrespective of localization of

lesions and presence or absence of other symptoms" (490).

Thus, the question of whether the locus of brain injury is or is not

"a differential factor in performance increment" cannot be answered
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exclusively one way or the other. Some disabilities, namely those principally

involving sensory, motor and simple perceptual functions, are established

with delimited cortical areas; others involving more complex discrimi

nation functions appear tied to such areas to only a limited degree; still

more complex abilities, such as the capacity to profit from past experi

ences, are only negligibly or not at all established. This does not mean that

levels of intellectual ability or of global intelligence are impaired by only cer

tain kinds of brain lesion or are independent of either the size or locus of

the lesion. On the contrary, subjects with severe brain lesions anywhere,
when compared with normal controls, nearly always show significantly

lower levels of performance (287). Nevertheless, there exist large portions

of the cortex the suppression or removal of which, whether by trauma or ex

cision, seems to have little effect on the function of the brain as a whole.

These are the so-called "silent areas" of the cortex. Whether they are really
silent or merely functioning in ways which we have not yet discovered still

remains to be answered. It is possible that the limited changes observed

after removal of these areas may be due to the fact that investigators are

appraising functions historically imputed to them, but seldom, if at all,

on the basis of actual proof. According to Penfield and Evans (392), the

negligible role of the silent areas may be due not only to the fact that "there

is bilateral representation of the function involved" but also to the fact

that (in some cases) "the function is only weakly encephalized while the

essential mechanism remains in the diencephalon."
1*

The points just discussed pose the problem of whether intelligence in

any sense may be conceived of as being mediated by any localized area of

the brain. Historically it has been asserted not only that "different parts of

the brain are specialized for different functions" but also that "in the course

of this development certain portions of the brain and especially the frontal

cortex take on or are concerned with all the highest and latest acquired
functions" (222a). This led to the view not only that the frontal cortex and
oftener that the prefrontal lobes were primarily involved, but also that

they constituted the centers of or seat of intelligence. Unfortunately for

this point of view, neither direct experiment nor clinical observation gives

support to the superior role of the frontal cortex. Most striking, as already

pointed out, has been the finding that elimination of substantial portions
of the frontal lobes or even complete removal of them, produces little effect

on specific intellectual performance or on global intelligence ratings as

measured by tests. Equally damaging to the claim of pre-eminence for

the frontal lobes is the fact that comparative studies of the sequelae from

18 The effect, however, is not so negligible as sometimes reported. See, for example,
studies of Gardner, Karnash et al. (181). Also the discussion of the general problem
on p. 217.
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injuries to various parts of the cortex have shown that resultant decrements

in intellectual performance, if there are any at all, far from being greatest,

are actually least for injuries in the frontal lobes (489). These findings have

been repeatedly confirmed, but in spite of the negated findings (39, 366,

370a) several authors have sought to maintain the dominance of the

frontal lobes as centers of intelligence by distinguishing between different

kinds of intelligence. W. C. Halstead (230), for example, makes a differentia

tion between what he terms "psychometric and biologic intelligence,"
14

the former merely representing intellectual ability as measured by tests

and the latter a basic capacity for nervous and mental organization by
which "the nervous system contributes to man's survival." Halstead

assigns the mediation of this "biologic intelligence" to the frontal lobes.

Apart from the fact, however, that the definition of "biologic intelligence"

is derived by its author from the performance of subjects in psychometric

tests, one must note that the capacity to survive, and in general to adapt,

even if equated with intelligence is a function oftener described as being

mediated by various other parts of the nervous system, for example, the

thalamus or even the brain stem. And so far as co-ordination and organiza

tion of conscious behavior are concerned, the frontal lobes seemingly play

an even more minor role. For, whereas the entire frontal area of the cortex

may be removed without any loss of consciousness, any considerable damage
in either the diencephalon or the midbrain produces immediate uncon

sciousness. In the opinion of Penfield and Rasmussen (394) the most

important means of co-ordinating the functions of the cortical areas are

not the association mechanisms within the cortex. Such co-ordination,

they state, is produced largely by the integrating action of the subcortical

centers which lie in the mesoencephalon and the diencephalon.
16

Not only does the bulk of contemporaneous experimental and clinical

evidence dispose of the role of the frontal lobes as unique centers of intelli

gence, it also counter-indicates the possibility of its exclusive localization

in any other part of the brain. The effort to locate centers of intelligence,

like the search for seats of consciousness, as I. S. Wechsler has clearly

shown (529), must inevitably end in disappointment, and for the same

reasons, namely, that intelligence like consciousness "is not a single en

tity . . . (but) the result of numerous integrations of simple and complex
neural activities." In this connection, the recent investigations of Magoun
(346a and c) on the arousal and activating function of the reticular system
in the brain stem further testify to the complex interrelationships of the

14 Also two other kinds, namely, clinical and neurological intelligence. According
to Halstead these are associated with and dependent upon different primary factors

which are "differentially represented in the cerebral cortex
11

(230), p. 204.

11
p. 235.
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various parts of the brain in the mediation and production of higher mental

processes. According to Magoun, "its cephalic influences upon the cerebral

hemispheres provide the substrate of the state of wakefulness upon which

most higher functions of the nervous system depend." (346b). In brief,

neither electroencephalographic nor neurological evidence substantiates

the existence of loci in the cerebral hemispheres that serve as centers for

either consciousness or any specifically defined mental processes. But

apart from neurological considerations, one cannot expect anything like

fixed centers of intelligence for purely logical reasons. Intelligence deals

not with mental representations but with relations that may exist between

them, and relations cannot be localized. A man is bigger than a mouse and

a five dollar bill is 'bigger' than a one dollar bill. One might conceivably

posit the percept man, mouse and dollar bill as having some sort of cortical

representation, for example as engrains, but where or how could one locate

the logical relationship bigger than which has no spatial or substantiate

existence. As a cognitive process, intelligence involves primarily the percep

tion of relations, or to use Spearman's more precise phrase, the eduction

of correlates, and this process is independent of the specific modality in

which the terms are perceived. For effective functioning intelligence may
depend more upon the intactness of some rather than other portions of

the brain, but in no sense can it be said to be mediated by any single part

of it. Intelligence has no locus.
, j,

;

Intelligence as a Physical Construct

Psychologists, like philosophers, have sought from time to time to account

for the workings of the mind in terms of physical processes. The efforts1
*

have concerned themselves primarily either with the general (and meta

physical) problem of the relation of the mind to matter or with the attempt,
as in more recent years, from the cues of neurology and physiology, to

account for the correlates of the specific actions of the nervous system.

18 The earlier efforts usually ended with a deu* ex moc/itna; Leibnitss* monad and
Descartes' cybernetic soul housed in the pineal gland are perhaps the most famous

examples. Subsequent to the publication of Newton's Printipia, and up to the mid
dle of the 19th century, the models of brain function for the most part consisted of

vague mechanical analogies supplemented later by hypotheses derived from the newly

developed chemistry and the laws of thermodynamics. The mind in terms of these

formulations operated as a complicated clockwork or self-regulating chemical engine.
With the dramatic discoveries in electricity, and particularly its practical applica
tions to communication and recording devices, the models became primarily electric.

By the beginning of the present century the brain and its operation were most often

compared to a telephone switchboard. This comparison can still be found in the text

books of physiology of a generation ago. The telephone switchboard has now given

way to more complex electrical relay systems involving built-in controls, feedback

circuits, and black box properties.
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These have resulted in some theories as regards the possible physical

basis of sensation, perception and association but, so far as we have been

able to discover, there has been no comparable attempt to explain intelli

gence. Spearman's interpretation of g as a kind of mental "energy" may
perhaps be considered an exception, but he did not carry the physical

analogy very far. More recently still, the remarkable performances of the

automaton computer have suggested analogies between the physics of

its operations and human thinking and by implication of the human intellect

itself. It should be noted at this point that the achievements of the autom
aton computer, apart from furnishing physical models for the nervous

system, present types of performances which, psychologically speaking, are

most nearly identifiable as abilities.
17 These mental abilities can be directly

explained in terms of the physics of the computer. Accounting for mental

abilities, however, presents quite a different problem from that of general

intelligence. The first seeks to explain the nature and manner in which

mental operations are carried out; the second, the relevance and relation

of these operations to certain ends and goals. But the achievements of the

analogue and digital computers
18 are in many ways so similar to those of

the human intellect that it will be useful to discuss in what way they are

alike and in what way they are different.

The analogue and digital computers are remarkable machines. They
can perform complex calculations, solve differential equations, compute

trajectories and unravel codes. They can store information of a complex
nature and give it back at a moment's notice. As already perfected, the

digital computer can do many things which have hitherto been considered

purely mental or restricted to human capability. For example, it can be

made to exhibit retention and recall, make alternative choices, check its

own mistakes (which it seldom makes), translate Russian into English, and

if put to it, play a game of chess (454). But for all these remarkable "abili

ties" it lacks certain basic potentials of which only man and certain animals

seem capable. The computer cannot initiate action, or learn from experience.

It can only do what it is told to do, that is, what has been built into it.

In short, it can only follow instructions.19 Perhaps the most important

thing to be said about the computing automaton is that while it can do

things, it cannot understand them. It has abilities but these abilities do

not go beyond performance.

17 Such as performing arithmetical computations, storing and reproducing in

formation, etc.

18 The principles upon which these computers are built are too complex to be con

sidered here. For an exposition of them the reader is referred to the masterful article

by von Neumann in the Hixon Symposium on the cerebral mechanisms in behavior

(601).
19 But in this respect it does not really differ much from the average human being.
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The distinction between intelligence and abilities emphasized in earlier

pages is the crux of the matter, There is no doubt that machines can now

be designed and have already been constructed that manifest mental

abilities of various sorts, i.e., perform many intellectual taisks including

that of logical reasoning. But for the same reasons that abilities cannot

be equated with intelligence, the electronic automaton cannot serve as a

model for it. What is needed is a conceptual scheme that would yield some

insight into the functioning of the brain, not only in terms of its individual

components but also collective action as a whole. Here the idea of com

plementarity borrowed from quantum mechanics, rather than concepts

derived from the mathematics of electric circuits, may shed some light.

Such an explanation has recently been made available in a remarkable

article by A. W. Stern (478), that should greatly modify our thinking re

garding the nature of intelligence.

Stern begins by distinguishing between human abilities, mental factors

and the interacting process by which the latter are integrated into intellec

tive behavior; he correctly concludes that they cannot be consistently

treated in any mathematical statistical scheme if they are posited to exist

as purely isolated factors. Primary mental abilities, like the elementary

particles of physics, exhibit a collective as well as an independent behavior;

they have group as well as individual properties. Because of their group

character the primary intellective factors, according to Stern, possess the

basically important property of connectivity. This property is manifested

psychologically as a coupling among the separate intellective factors.

Furthermore, "the two modes of behavior form a fundamental complemen

tarity suggestive of the complementarity exhibited by the well known wave-

particle duality of quantum theory."
20 In terms of quantum mechanics,

the wave-particle duality arises because "it is impossible to separate the

behavior of the elementary particle from its interaction with the system

representing the apparatus." In the case of mental functioning involving

intellective behavior, the dual properties of the primary factors arise from

the fact that the mind (brain) is an interacting system, "and the environ

mental situation of the mind plays a role similar to that of the experimental

situation in physics under which the phenomena occur." Postulating the

above, Stern concludes that "intelligence is the resultant collective behavior

among the intellective factors," and g "the measure of the strength of the

resonance evoked by the coupling process."

The foregoing is an epitome of the major points in Stern's paper on g

and the nature of intelligence, which in turn is a summary of his mathe

matical analysis of the problem. The important implication of Stern's

paper for psychology is that it presents a mathematical logical model which

20 Loc. cit.; the other quotations are from the same article (478).
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not only is consistent with current physical theory, but explains the existing

inconsistency of psychologists' trying to measure global intelligence through

the summation of intellective abilities. The point here is that while intellec

tive abilities can be shown to contain several independent factors, intelli

gence cannot be so broken up. Hence, no amount of refinement of tests or

addition of factors will account for the total variance of an intelligence

test battery, because the variance in intelligence test performance is due

not only to the direct contributions of the factors themselves but also to

their collective behavior or integration. In order completely to measure

intelligence, it is insufficient to extend the range of abilities measured,

though this is needed too; we must also find tests which manifest both

greater coupling potential and greater resonance characteristics.



Chapter 2

The Concept of Mental Age, IQ
and Deviation Scores

The term mental age, as now used in psychology, was first coined by

Binet, who offered it as a way of defining different degrees or levels of in

telligence. The novel point was that he proposed to define these levels in

terms of the measured abilities of children at different ages. This presup

posed that intellectual ability could be measured and that it increased

progressively with age. Both of these assumptions have proved correct.

Binet's great contributions, however, were more specific. (1) He devised a

series of graded intellectual tasks whereby intelligence could in fact be

effectively measured; (2) he described a mode of evaluating the results in

terms of age units such that the average child of 6 might be said to have a

mental age of 6, the average child of 9 a mental age of 9 years, and so on.

The technique of scoring tests in terms of age units has come to be known
as the mental age method, and the scores obtained by this method as men
tal ages (M.A.'s).

The method by which an age-intelligence-scale is devised is briefly as

follows: A series of intellectual tasks of varying difficulty is assembled and

administered to subjects of different age groups. The responses are scored

'and collated, and, on the basis of the percentage of individuals passing and

failing the various tasks at different ages, certain of them are selected as

suitable tests. The tests selected are then graded according to difficulty

and combined into groups usually of six or eight to form various year levels.

The number of tests per year level determines how many credits are as

signed to each test. For example, if there are six tests per year, each test

passed counts two months. The final score or M.A. which an individual

gets on the tests is the sum of the partial credits he obtained for the tests

passed at different year levels, expressed in months and years, plus a cer

tain bonus for tests which it is assumed he could have passed if the tests

had been given him. 1 The sum of both, expressed in months and years, is

1 The bonus consists of the M.A. score automatically credited for items below the

24
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the individual's mental age score. Thus if a child passes 6 tests at year IX,
4 tests at year X and 3 tests at year XII, his MA. score is 12 + 8 + 6 + 96

(bonus), or 122 months. All this is, of course, quite familiar; the actual

procedure for obtaining a mental age is here summarized in order to throw

into focus a number of fundamental facts which even psychologists some

times overlook.

The first of these facts is that a mental age, however obtained, is just a

score. Basically it differs in no way from any other type of score given in

terms of the number of items passed, out of a possible total. Thus when a

child gets a mental age score of 122 months on the Binet Scale, the impor
tant fact is that he is credited with having passed 61 test items.2 The fact

that we multiply each item by 2 so as to be able to express the score in

terms of months and years is primarily a matter of convenience. An intelli

gence rating expressed as a score of 61 points is as real and can be made as

comprehensible as a mental age score of 122 months. It has the same arith

metical properties and the same possibilities of evaluation, including that

of calculating intelligence quotients. Of course, it also has the same limita

tions.

The second point of importance about the M.A. method of evaluating

intelligence is thatjtjneyitably limits the range of possible scores. Beyond
certain points M.A. equivalents^areImpossible . These limits are reached,

for any given test, whenever the mean scores made on the test cease to

increase with advancing chronological age. The limiting mental age varies

from test to test. Thus on the Manikin Test the mean scores cease to in

crease above age 8; on the Ship Test, above 12; in the case of Memory Span
for Digits, they stop increasing at 14; and in the case of the Vocabulary

Test, at about age 22.

The pomt^j^hwh^ean^ores cease to increase yith^^Sinc^g^g^h
in parrdependent upon the difficulty of the test used $nd in part upon a

function of the general maturation process. Thus, in the case of the Manikin

and Ship Tests the mean scores fail to increase with advancing age because

the tests are too easy. In the cases of the Memory Span for Digits and the

Vocabulary Test the differences between the mean scores at higher ages

disappear because the abilities measured by these tests no longer increase

with age. Thus the ability to repeat digits stops improving at age 14, not

because it is impossible to attain a higher score than those generally at-

year level on which the subject has passed all tests. For example, if a child passes

all tests at year IX (known as the basal year) he is given full credit (96 months) for

all tests through year VIII, even though he has not actually taken the tests of the

lower year levels.

2
Actually he will have been tested with considerably fewer items. This number 61

includes both the items actually passed as well as those for which he received auto

matic credit. See above footnote.
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tained by the average 14 year old, but because the mean scores for the

average 16, 18, and 20 year old are no higher.

What is true of the various abilities considered individually is equally

true of measures of these abilities when they are combined into "batteries'
1

of tests to yield measures of general intelligence. Beyond the age of 15 or

16, mean scores on most intelligence scales cease to increase significantly

with age. Psychologists used to interpret this fact to mean that intellectual

ability stops growing at about that age. Although we think this inference

is essentially correct, this view no longer is so generally held, primarily

because a number of scales, including our own, show that mean test scores

tend to increase up to the age of 20 and even up to 25. Our own view is that

this increase, and it is generally small, is largely due to the rise in the edu

cational level and certain other factors rather than to a real increment in

sheer ability.

Whether the peak of intelligence test score performance occurs at 15 or

at 20, however, is here of secondary importance. Of more immediate con

cern to us now is the possible significance of the fact that all intelligence

scales eventually reach a point beyond which test scores no longer increase

with chronological age. The first implication is obvious: the mental age

concept has a natural limit of applicability. When a test reaches a point

beyond which mean scores cease to increase with age, then any higher

scores for which the test allows can no longer be expressed in terms of

mental age.

The fact that every intelligence scale attains a point beyond which mean
scores for successive age groups no longer increase with age does not mean,

oTcourse, that scores higher than those calculated at the limiting age levels

cannot be attained. On the contrary, the fact that the mental age scores

are average scores shows that there must be a large percentage of individ

uals who attain higher scores than the mean. The only question Js how to

interpret, or at least make use of these. One way is to assign hypothetical
values or IQ equivalents to them, based on the relative frequency of their

occurrence; another is to accept them at their face value and to assume
that if there were higher mental age scores they would increase with chrono

logical age precisely in the manner in which the scale provides for it. In

either case, we get what are obviously extrapolated values, that is, M.A/s
which are only hypothetically related to the actual data, and their maximal
values are limited only by the range of the test scores. Thus, in the case of

the Stanford Revision of the Binet it is possible to obtain an M.A, of 19

years and 6 months, on the Otis Tests of Mental Ability an M.A, of 18

years and 6 months, and on the Tennan-Merrill Revision of the Binet an
M.A. of 22 years and 10 months. With these limits, we are not particularly
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concerned. But it is very important to appraise their possible psychological

significance.

A mental age score above an age beyond which mean scores increase with

age, e.g., an M.A. of 20 years, can have one of two meanings. The first and
most important one is that which it could have had, if it signified the same

thing as that which is implied when we say that a child has a mental age
of 7 or 8 or 10, namely, that it represents the average mentality of the

average individual of that age, expressed in months and years. Such an

interpretation for a mental age of 20 years is clearly incorrect. The average
mental age of the average 20 year old is not 20 but 15 years. The second

possible meaning of mental age of 20 is that it represents a measurable

level of intelligence that is above the average, the precise amount of which

for the sake of convenience is expressed in the year-month notation. In

that case, however, the above notation acquires an altered connotation

and can only add confusion to the original concept.

What we have said thus far does not, of course, deny the value of the

mental age concept altogether, but only points to its inevitable limitations.

The most important of these limitations, as we have just seen, is that the

M.A. method of defining intelligence cannot logically be used to define

levels of intelligence higher than that obtained by that age group beyond
which M.A. scores cease to increase with chronological age. The precise

age at which this occurs is still in dispute. It cannot, in fact, be definitely

fixed because the mental age limit attained is a function of the actual tests

used, and there can be no possible agreement so long as different intelligence

scales are composed of different batteries of tests. But whether the mean
adult M.A. as the peak test age score is generally referred to as 16 or 18

or 25,
8 the fact is that the M.A. method of measuring intelligence breaks

down even earlier. Actually, the method begins to fail at about age 12.

For though the means of the actual test scores continue to increase with

age above that age, they do so by progressively diminishing and ultimately

negligible amounts.4 This fact becomes an important source of error if not

corrected for when indices of brightness or intelligence quotients are cal

culated.

The most universally used of all indices of intelligence is the intelligence

quotient (IQ) . In the Binet type of scale it is calculated by dividing a sub

ject's mental age (M.A.) by his chronological age (C.A.). Thus, if a child

of 10 attains an M.A. of 12, his IQ is 120. Calculated in this manner, an IQ
is seemingly straightforward and easy enough to comprehend. But its full

8 In the W~B standardization, the pooled mean of the 11 subtests used fell at ap

proximately age 22; in the WAIS, more nearly at age 28 (see p. 140).
4 For evidence in support of this view, see Wechsler, D. (521a).
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meaning actually depends upon what we understand by the terms M.A. and

C.A, The meaning of an M.A. has already been discussed at length. It is a

test score expressed in a month-year notation. But what is a C.A.? We do

not, of course, refer to its literal definition, namely the life or chronological

age of an individual at the time he is examined, but its meaning as a part

of the IQ formula.

As used in calculating IQ's, a C.A, like the MA. is merely a score. It is a

score which the examiner assumes an individual of a given age would attain

if his ability were exactly equivalent to that of the average individual of

his own (the subject's) life age. Thus, if a given individual's age is 8 years,

his C.A. score, if he were an average 8 year old, would also be 8 years. If

his life age were 12 years and 9 months, his C.A. score, assuming him to be

an average individual, ought likewise to be 12 years and 9 months, and so

on. A well standardized scale is one in which the tests are so arranged as

to make this assumption warrantable and at least approximately correct. 5

But in any case, the important fact is that the C.A. is merely a converted

score, just as the M.A. That which makes them alike, however, is not the

fact that they have the word age in common, but that they are both test

scores measured in identical units.

Bearing these facts in mind one may define an intelligence quotient as

the ratio between a particular score which an individual attains (on a given

intelligence test) and the score which an average individual of his life age

may be assumed to attain on the same test, when both scores are expressed
in the same notation. The usual formula,

C.A.

should really be stated as follows:

TO x=
attained or actual score

expected mean score for age

The great value of the IQ is that it furnishes us with a method of defining

relative intelligence. It tells us in the first instance how bright an individual

is as compared with someone of his own age. But it tells us, or at least is

intended to tell us, even more than that. The IQ is offered as an index which

is independent not only of the particular score which an individual makes

5
Actually this has been shown to be the case for the midyear points only, for ex

ample, that the average 9J year old child attains a mental age of Q% and hence an

IQ of 100. But it has not been shown for the average child of 9 years and 2 months,
the average child of 9 years and 9 months, etc. It is probable, however, that within

the limits of ages 5 to 12 years the deviations from the mean at any given intermediate

age would not be very great, and the correspondence of the C.A. and M.A. values

may for practical purposes be assumed to hold.



MENTAL AGE, IQ AND DEVIATION SCORES 29

on a particular scale, but also of the particular age at which he happens
to make it. It is thus a measure which presumably defines the relative

brightness or intellectual possibilities of an individual, more or less per

manently. Under ordinary conditions an individual's IQ is supposed to

remain the same throughout life, or at least throughout the age limits

covered by the scale. Psychologists refer to this property as the constancy

of the IQ.

The constancy of the IQ is the basic assumption of all scales in which

relative degrees of intelligence are defined in terms of it. It is not only basic,

but absolutely necessary that IQ's be independent of the age at which they
are calculated, because unless the assumption holds, no permanent scheme

of intelligence classification is possible. If an individual at one age attained

a certain IQ and a few years later another IQ, or if a particular IQ meant

one thing at one age and quite a different thing at another, the IQ would

obviously have no practical significance. It is, therefore, extremely impor
tant to ascertain whether IQ's, as now calculated, do in fact remain con

stant.

Th^.factel^garding the constancy of the IQ are essentially of two kinds.

The first pertains to the mean values of the IQ at successive chronological

ages. In the case of most of the better standardized tests, it can readily be

shown that, at least for the standardizing samples of population, the mean

IQ's over the middle portions of the scale are regularly found to be about

100. The fact that they generally do not deviate more than 2 or 3 points

from this value is interpreted to show that the IQ remains constant from

age to age. This interpretation, however, goes beyond the fact. The only

legitimate conclusion that can be drawn from them is that the IQ's not far

from the average will remain constant. It does not necessarily imply that

IQ's at any considerable distance from the mean, let us say 1 or 2 standard

deviations from it (for example, IQ's of 85 or 70), will also remain constant.

That will depend not only on the average values of the IQ at different ages,

but also on their respective variabilities at these ages. Hitherto, it has been

assumed that these variabilities were the same or differed by no greater

amounts than might be expected from sampling errors. Actually, little

evidence has been produced to test this assumption which remains dis

tinctly controversial.

The early standardizations of the Binet Scale contained little data which

would enable one to evaluate the comparative variability of the IQ at dif

ferent ages. It was not until Hurt's (86) revision appeared that such data

became available. Burt himself did not actually take up the problem of the

variability of the IQ (or mental ratio, as he termed it), but he did furnish

data from which this variability might be calculated. One is able to do this

because he gives for each life age not only the mean MA. score, but also
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its standard deviation (S.D.). Using these figures one may calculate what

IQ may be expected for an individual at any given age whose position is

any given S.D. distance from the mean. If all IQ's were constant, not only
at the mean, but any distance from it, all individuals deviating by the same
fractional standard deviation from the mean would have the same IQ's.

Actual calculation, however, shows that this is generally not the case.

Analysis of Burt's figures reveals that except between ages 6 and 10 the

difference in variability of the IQ is so great as to alter its value signifi

cantly. For example, at the distance of 2 standard deviations from the mean
an individual at age 6 attaining that rank would get an IQ of 76; at age

10, he would get an IQ of 81; at age 14, an IQ of 84.

More direct evidence of variability of IQ with age is furnished by the

statistics of Terman and Merrill (488) in their new revision of the Stanford-

Binet. Their tables merit detailed examination. They contain some inter

esting surprises. In the first place, even the mean IQ's show considerable

variability, differing by as much as 9 per cent at different ages, for example,
from a mean IQ of 109.9 at age 2> to a mean IQ of 100.9 at age 14. But
even more significant are the differences between the standard deviation

of the means at different age levels. These differ by as much as 7.5 units,

and in consequence give rise to significant deviations from the IQ expec

tancy. Thus, the standard deviation for the mean IQ at age 12 on the Re
vised Stanford-Binet (Form L) is 20.0, and at age 6, only 12.5. Accord

ingly, depending upon the age at which an individual is being tested, he

may obtain different IQ's even though his relative brightness remains

unchanged. Thus, on the supposition that he is an individual whose position
is 2 standard deviations from the mean, he would get at age 6 an IQ of

75 and at age 12 an IQ of 60. This would imply that an IQ of 60 at age 12

means the same as an IQ of 75 at year 6.*

The JFaAJ&tkiTs clear -that
IQ^l^ufeifc^Jb^he M.A. over the C.A.

method^ an^jcon-

jggS-able Jfatance jibqvejMjte&HL tto average of their age group. It also

appears that tlie method does not furnish constant values gygg^ forjncMgaji

becomes apparent if instead^fcomparing
the mean IQ's at different ages one compares the original test scores from
which they were derived. The most effective way of doing this is by plot

ting original test scores directly against chronological age, without any
further manipulation of the data than a prior transmutation of the scores

into units of equal amount. We have done this with the Wechsler Bellevue

Terman and Merrill are inclined to account for the large fluctuations in varia

bility at certain ages as being primarily due to sampling errors or to the influence of

pubescent changes. But though it is true that such differences are not obtained at all

ages, they are by no means exceptional.
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FIG. 1. Changes in Full Scale Scores of the Wechsler-Bellevue Form I. Ages 7-65.

Intelligence Scale (W-B I) data. The resulting growth curve is shown in

Figure 1. The curve is a logistic growth curve. It shows that intellectual

growth is notJinear, that is, that it does not proceed by equal amounts

throughout its development.
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The assumption of the linear relationship between M.A. and C.A. leads

to certain inevitable consequences. The &st^ofjjhesejsi.thatJpr the average
individual the mean value of the IQ w3I change from age to age. At early

age levels or at^o^efperiodwhen the mental growth is rapid, the IQ will

tend to be abjoye the^ population; at the upper ages, when
mental growth is slower^ it will be below the mean. TEus, on the Stanford-

Binet (original 1916 standardization), the 'mean IQ for ages 3 to 5 is ap

proximately 102; for ages 15 and 16 it is more nearly 98. On the 1937

(Terman-Merrill) revision of the Scale, the mean IQ's are systematically

above 100 for all ages; those between ages 2J^ to 5 average about 105;

those at ages 14 and 15, about 101.5.7

A second result that might be expected from a study of the mental growth
curve islHat a^SfflJ^Q^add^tend to fall off as he jjrew pljier, and that

this falTing^gff^would J^ m^K^^rkj^^tit^ c& pfjhe mat^lly:r^terded

ttmnjn^e^case of thejiprioal or .superior child. The explanation of these

phenomena inhereTm the particular logarithmic relationship that connects

mental with chronological age. In a gross way this may be expressed by

saying that the numerators used in calculating IQ's by the M.A./C.A.

7 It should be added that the discrepancies would be much larger if thescalingmeth-
ods employed did not compensate for them by using different criteria in selecting the

tests at different age levels. At the lower ages, authors of tests usually require 60 to

70 per cent of "passes" for locating a test at a particular age level, whereas at the

upper ages only from 50 to 60 per cent is required.
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method increase more slowlythan the denominators, and that this difference

in the rate of increase is most marked in the case of mental defectives.

Here again observation confirms what may be expected theoretically.

Thus, results obtained by re-testing mental defectives (303) show that

IQ's of such individuals decline systematically with age.
8

Much of what we have discussed so far concerns the calculation of IQ's

for children. The problem becomes more acute when an attempt is made to

apply the M.A. over C.A. method to the calculation of adult IQ's. This

brings us to the third result that may be expected from a study of the growth

curve, namely the ultimate arrest of mental growth. The successive in

crements by which test scores increase with advancing chronological age,

not only diminish progressively, but ultimately vanish altogether.

Psychologists have from the first recognized that dividing an adult's

M.A. score by his actual C.A. in order to obtain his IQ would lead to

absurd results. To avoid these absurdities, they generally adopted the

plan of using as denominator the highest C.A. beyond which the observed

M.A. scores cease to increase. This age was set by different authors at some

point from 14 to 18 years. The actual age chosen has depended in part on

the experiences of the author and in part on the particular scale employed.
But apart from the fact that the assumed age has varied from test to test,

the fixing of it at any particular point has introduced an assumption which

has served to destroy the meaning of the IQ altogether, This assumption
is that M.A. scores remain constant throughout adult life or, at least, up
to the point where senility begins. If this were true, the curve of mental

growth from age 16 on would be a straight line parallel to the C.A, axis.

Actually, this does not happen; instead, after reaching a maximum, it

flexes downward progressively.
--.--,- -^-*

"~"We have already discussed the characteristics of the curve in Figure 1,

up to the age of puberty. We shall now consider the changes in mental

ability from 16 years on. We might add that the W-B I curve is very similar

to the ones derived from other studies, and in particular those of Miles

(364) and those of Jones and Conrad (281). These curves all show that

scores on tests of mental ability after a certain point decline with age.
The point at which they begin to fall off and the rate at which they do so

vary from test to test. In most intelligence scales the differences in test

scores between ages 18 and 30 are for most practical purposes negligible,
but beyond that age the decline becomes appreciable. After 40, test scores

may decrease so rapidly that the use of a single denominator for calculating

8
Incidentally, the fact that the IQ's of individuals of low intelligence tend to de

crease markedly with age entails some paradoxical consequences. One of them is

that after being sent to a special school for several years, a mentally retarded child

might well come out with a lower IQ than when he entered.
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adult IQ's introduces serious errors; nor does it matter whether the equiva
lent M.A. is taken as 14, 15 or 16 years. All tests are equally fallacious in

the sense that they assume that mental ability (as measured by tests)

remains constant after any one of these ages. Use of a single denominator

is tantamount to comparing subjects not with their peers, i.e., individuals

of their own age, but with those of some particular, usually optimally

functioning, age group. When one does this, the resulting comparison
furnishes not an intelligence but an efficiency quotient.

Our investigations into the nature and meaning of the IQ have led us

to some very disturbing conclusions. First, we found that even if IQ's

as hitherto calculated were constant about the mean, this could in no way
imply that they were also constant at all other points. Next, we found that

the M.A. over the C.A. method could not possibly give constant IQ's for

all ages, because the assumed linear relation between C.A.'s and M.A.'s does

not in fact obtain. Finally, we were forced to the uncomfortable conclusion

that adult IQ's as customarily calculated were not IQ's at all, but some

sort of efficiency quotients.

For these and other reasons,
9 many psychologists have felt that the IQ

ought to be abandoned altogether as a measure of general intelligence. But

this is hardly a legitimate conclusion, since the noted shortcomings are

not due to any intrinsic defect in the IQ concept, but are only a result of

certain correctable errors in the way the IQ has been calculated.

Actually, the IQ remains a basic concept in the measurement of intel

ligence and, indeed, as unequivocal a definition of it as is possible. It

merely states that a person's intelligence at any given time is defined by
his relative standing among his age peers. This assumes that though an

individual's absolute capacity may change, his relative standing will not,

under ordinary circumstances. The assumption requires that the level so

established be independent of the subject's age, the type of test used and

the variability of the population sample. Several statistical procedures by
which this result may be attained are now available and we shall presently

describe the one employed in the standardization of the W-B I and the

WAIS scales. Preliminarily, there still remains one important problem that

needs probing, namely, the definition of "zero ability" which is inevi

tably involved in any meaningful measure of intelligence.

The zero point in a scale of mental measurements, like that of any

physical scale, may have one of two meanings. It may signify "just not

anything" of whatever it is we are seeking to measure, as in the case of the

zero of the absolute temperature scale, or it may merely represent some

defined point of reference from which we find it convenient to start our

measurements, as the freezing point of water in the centigrade scale. In

8 In particular, its libaility to gross misinterpretation by the laity.
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either case, its explicit definition is imperative, in order to express scalar

amounts as multiples or fractions. All IQ's, of course, are precisely such

multiples or fractions. Their magnitude obviously depends upon the points

of reference from which they are being calculated. In the ease of the M.A.
over C.A. method of calculating the IQ's, the zero point for both the

numerator and denominator is the assumed age of the child at birth.

Actually, this assumption is incorrect. A child at birth has ijgitJbier^erQ

intelligence nor, for that matter, zero chronological age. When a child is

born it is already 9 months old and manifests a certain amount of intelli

gence. Whatever the situation, however, it could not be used as a point of

reference for a scale like ours. Accordingly we are forced to look for another

point of reference for our zero that would be related in some quantitative

way to actual test scores.

A number of suggestions have been made by various writers as to how
zero intelligence might be defined in terms of scores. The most cogent one
is perhaps that of Thurstone (491), who defined it "us the amount of test

performance at which variability vanishes/
7 Such an amount, it might

appear, ought not to be difficult to determine for any given scale. All that

is seemingly necessary is that we find a point below which no test score of

any kind is possible. But the situation is not so simple. The reason is that

what we are seeking is not a point on our scales beyond which there are no
lower scores but really a point corresponding to a degree of intelligence
below which intellectual ability may, to all intents and purposes, be said

to be non-existent. That, of course, is quite a different matter. An individual

failing to make any score on a given test might still make some sort of

score on a much easier test. For example, a zero score on the Army Alpha
is equal to a score of about 12 on the Army Beta;

10 and there are other
tests even easier than the Army Beta on which individuals can obtain
some sort of score, even when unable to do anything on the Beta* We
therefore cannot take the lowest score attainable on any particular scale

as the true zero point of intelligence. Some other method of arriving at it is

necessary.

One way out of the difficulty is to turn to the normal curve for guidance.
The technique consists of normalizing the data and assuming a zero point
so far from the mean of the obtained distribution that the slight amount

10
Conversely, a score of zero on the Army Beta would be equal to a score of about

-71 on the Army Alpha. The reader who is puzzled by these numbers should recall
that mathematically is an indeterminate quantity. In psychology it means so small
an amount of ability as to be just insufficient to enable its possessor to obtain the
lowest possible score on a given test. Each test will therefore have a different zero
point. Realization of this fact will show why scores on different tests forming a single
battery cannot be added together unless they have been previously equated against
one another.
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of ability this assumed point represented would make it highly improbable
that any individual could be so ill endowed. In terms of units of deviation,

custom has tended to set this point at 5 S.D. from the mean, and our first

IQ tables were calculated on this basis.

IQ tables calculated by setting a zero point at 5 S.D. from the mean

gave us fairly satisfactory intelligent^quotMnts. The method of obtaining

them, however, seemed altogether arbitrary. We really had no rationale for

the particular limits which we had chosen. It is true that when calculated

with the zero limit set at 5 S.D. we obtained IQ's that were not very
much different from those we could obtain by the M.A. over C.A. method,
after transmuting the sigma scores into the equivalent MA.'s, and indeed

not very much different from those we eventually obtained by the method

we finally adopted. But we could offer no justification for our procedure,

other than that of matter-of-fact empiricism. Moreover, when we set the

point at 5 sigma, we discovered considerable irregularity in the IQ limits

for our various age groups. For all these reasons, we decided to abandon the

idea of defining zero intelligence and to seek instead a base that was at

once more logical and less difficult to manipulate.

The base which we finally chose to define was that amount of intelligence

which was represented by the individual who was one probable error

(P.E.) away from the mean. We chose that distance because, by convention,

the deviation 1 P.E. is used as the dividing line between individuals

who are referred to as average (normal) and subaverage (below normal).

According to this view, an average individual is a person who falls within

the middle 50 per cent of the group, a range which on the normal probability

curve is defined by the value +1 to 1 P.E. from the mean.

After setting 1 P.E. as the definable point from which our IQ's were

to be calculated, one had to decide next upon the value of the IQ which

should be assigned to it. We say "decide" because the absolute numerical

value of the IQ, as the reader will recall, is altogether a matter of conven

ience. An individual's IQ, to repeat, merely defines his relative position

among the group with which he has been compared. The important fact

about it is this relative standing and not the numerical rating which one

may happen to assign to it. The numerical value of an IQ has no more

fixed meaning than a passing mark on a scholastic examination. One can

set a passing mark at 60, 70 or 90 without altering its implication, if by

passing one means the attainment of relative excellence or level of effi

ciency. In this sense, the meaning which any mark has is derived from its

relative position among the set of marks that are being evaluated. For exam

ple, a mark of 90 may mean very superior or barely passing, depending

upon the total range of the marking scale. It is the same with IQ's. In the
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final analysis, the level of intelligence which any IQ represents will depend

not on its absolute, but on its relative magnitude.

While the numerical rating that can be assigned to an individual's

attaining any distance from the mean (in our case 1 PJB.) is altogether

a question of convenience, certain practical considerations limit the partic

ular values which we may employ. The most important of theae is the

value okthe mean IQ. Here, unchallenged custom has set it definitively at

100. For all other IQ's there is no such historical or statistical cogency.

The only limitation imposed upon us is that IQ's of individuals below the

mean must be less than 100. But in choosing a base from which all IQ's

were to be calculated, it was obviously a matter of common sense to select

such a value for it as would be in line with the order of numerical values

of IQ's now in general use. In the case of most intelligence scales, an IQ of

90 has come to be interpreted as the lowest limit of what is generally called

average intelligence. Since the distance 1 P.E. from the mean designated
the lower limiting value of the category "average" in our own classification,

we decided to use 90 as the IQ against which the distance of 1 P.E. might

conveniently be equated.

By equating the distance 1 P.E. against the IQ of 90 we at once de

fined not only this particular IQ but all other IQ's as well, because the

equation by which this is done automatically defines the zero point. This

zero point is obviously that SJD. distance from the mean which gives us an

IQ of 90 for any individual who attains the position of 1 P.E. from the

mean. Having obtained this zero point, it is then a matter of simple arith

metic to draw up one's IQ tables. All that is necessary is to determine the

mean and standard deviation of one's distribution, prepare a table of z

scores, and by the formula

obtain for each actual score the corresponding IQ. This is the method we
used for establishing the IQ tables of the W-B I.

In constructing the WAIS tables, essentially the same method was used,
except that this time instead of equating a score distance of minus I P.E,

against an IQ of 90, the same result was obtained by equating the test

scores against a set mean IQ of 100, with an SIX of 15. The equation by
which this was done is given in Appendix IB, IQ's calculated by either

equation have become known as deviation quotients sincejbtej are calculated

!P.Jrms of ^deviation from the mean rather than in terms of absolute
criteria. It shoulT^^nbfe^Tiowever, that while the equations used for
the W-B I and the WAIS give identical results, the rationale for the two
axe not necessarily the same.
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IQ's derived in the manner just described have several advantages. In

the first place, they define levels of intelligence strictly in terms of standard

deviation units and hence can be interpreted unequivocally. Second, they

dispense with the necessity of making any assumptions with regard to the

precise relation between mental and chronological rate of growth, and in

particular to the linearity of the relation. Third, they dispense with the

need of committing oneself to any fixed point beyond which scores are

assumed unaffected by age, that is, to a fixed average adult mental age.

Finally, all IQ's so calculated, if numerically equal, may be assumed to

be identically equivalent irrespective of the age at which they have been

determined.

In concluding this chapter, it may be well to remind the reader that,

though the purpose of an IQ, however calculated, is to furnish a measure of

relative brightness, the IQ in and of itself does not particularly define

any level of particular brightness. The meaning attached to the numerical

value of an IQ is a matter of convention, making use to be sure of certain

criteria, but still arbitrarily arrived at. Thus, it is by convention that an

IQ of 100 is set to represent an average, an IQ of 120 superior and an IQ of

60 mentally defective intelligence. One could, if one wished, use other

numerical values to define these levels of intelligence. What is important is

not the number but what the number defines, that is, the meaning one

legitimately attaches to it.

So much for the meaning, implication and method of calculating a true

IQ. All of this, however, is only a means to an end the classification of

intelligence itself. The purposes of an IQ are to enable us to tell how bright

or how stupid a person is and on the basis of test scores to classify him

scientifically with respect to what we are pleased to call his native intel

lectual endowment. This is a large order, and we shall need a more ex

tended discussion to see how it may be done.



Chapter 3

The Classification of Intelligence

When psychologists speak of classifying intelligence, they use the term
in a somewhat specialized sense. The purpose of a mental classification is

not, as in most other scientific classification, "the detection of the laws of

nature." It does not correspond, for example, to the chemist's arrangement
of the elements into a periodic table or even the zoologist's subdivision of

animals into vertebrates and non-vertebrates and then again into their

various orders. The psychologist's effort at classifying intelligence is more
what the layman does when he tries to distinguish colors of the rainbow
The analogy is more than a superficial one. General intelligence is a non-

interrupted continuum like that of a rainbow spectrum. One level of

intelligence merges into the next as colors seen through a refracting prism.
Levels of behavior which present certain patterns (or hues, to return to the
color analogy) are called defectives, others a little farther up the scale are
called borderline, still others, dull-normal and so on until we reach the
other end of the scale where they are labeled very superior, precocious
or near-genius. The borderline runs into the dull-normal and the high
average into the superior just as the orange-yellow runs into the yellow, and
the deep violet into the indigo. In both cases it is convention or custom
which has assigned them their respective names.
The earliest classifications of intelligence were very rough ones. To a

large extent they were practical attempts to define various patterns of

behavior in medical-legal terms. These terms, like idiot, imbecile and
moron, coined by the early writers on the subject, still form part of our
present day terminology. The contribution of modern psychology has been
not so much in the matter of defining new configurations of intelligent
behavior as in giving precision to the already available concepts, through
the introduction of quantitative methods. A mental defective is now
defined not only as a person who "through congenital arrest or imperfect
mental development is incapable ... of managing himself or his affairs
with ordinary prudence/' but as one who on standardized tests fails to

38
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attain an IQ or an MA. of a particular level. In brief, psychologists have

attempted to classify intelligence by means of quantitative measurements.

This has been a great step forward. The progress to be realized is like that

achieved by physicists in designating colors by their wave-lengths instead

of their hues.

While the theoretical advantages of classifying intelligence quantitatively
are obvious, the practical gain of such classifications is not always so

apparent. The reason for this is that the merit of any quantitative classifi

cation depends not only on the reliability of the data employed but on the

validity of the interpretations assigned to them. Quantitative data on

which mental classifications are based usually consist of measures of bright

ness derived from one or another intelligence test and defined as IQ's.

But the calculation of a correct and reliable IQ is only the first prerequisite

for its use as a base for classification. We still have to decide the meanings
we can attach to the IQ, however obtained. In practice the procedure has

consisted of matching IQ levels to historically defined clinical groups.

Thus in Terman's classification, individuals attaining IQ's below 70 are

designated as mentally defective, those between 80 and 90 as dull-normal,

those between 90 and 110 as average, and so on. According to Kuhlmann,
the IQ limit for the corresponding categories are: mental defectives below

75, borderline 75 to 84, dull 85 to 94, average 95 to 104. Other writers have

used still other delimitations.

Such simple matching unless justified by an explicit rationale presents

certain problems. One, for example, is why different authors have had

different IQ cut-off points or class limits for the same clinical groups.

These are, of course, a function both of the tests used and of the standard

izing procedures employed. A more important stricture is the absence of

reasons as to why the designated IQ intervals rather than other possible

ones were used to limit particular clinical categories for example, why the

borderline group in the Terman classification was defined by IQ intervals

70 to 80 and not 73 to 82 or 69 to 75, In the past, this was seemingly done

because the class interval chosen was sufficiently proximate to include most

of the individuals functionally designated by the defined class appellations,

and perhaps also because the numbers selected were easy to remember.

These are not very satisfactory reasons. But the most serious objection to

the earlier procedure was that IQ's were matched to already defined clinical

groups rather than used to re-define these groups on the basis of attained

IQ's. If IQ's are to contribute to a basic definition of intelligence, their

utilization must have an objective justification. It is not the precise numeri

cal value of the IQ that is important but whether it does or does not repre

sent a definable measure of intelligence. The actual numbers that emerge

are, in a sense, accidents of the system of notation used and, as already
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indicated, can be manipulated to suit practical needs. A free exercise of this

privilege would, however, lead to confusion, because one would not he in a

position to interpret the IQ's of any given scale without detailed knowledge

of the author's standardizing technique. Some agreement, both as to

system of notation and interpretation of results, is obviously necessary.

Such agreement could best be achieved through conventions established

by an international meeting of psychologists and psychiatrists. Unfortu

nately, authors of tests are far from ready for such agreement. One is,

therefore, left in a position of either having to adopt schemes of classifi

cation already in vogue or risking further complication by the addition of

others. In this situation, the laissez faire policy seems to prevail. New
test scales, however contrived, seem to have gone along with already

established IQ classifications irrespective of whether new data justified it

or not. Thus, Terman's original classification has been used not only for

IQ's for the revised Stanford-Binet but for IQ
J

s derived from a host of

other tests for which, at best, they could only roughly apply and which

often led to egregious misapplication. Even the IQ distributions of the 1937

revision of the Stanford-Binet do not sufficiently overlap with those of the

1916 version to make the original IQ classification table valid for the revised

scale. Actually, several tables have been found necessary, but these have
been generally disregarded, and the original classification scheme has been

continued without much regard to the revealed discrepancies.

To avoid the inevitable confusion resulting from the indiscriminate

equation of IQ's derived from different tests, it seemed reasonable to

attempt a re-definition of the basic categories of intelligence in terms of

explicit statistical criteria. The classification proposed is that each intel

ligence level have a class interval embracing a range of IQ's falling at a

measured distance from the mean, these distances being expressed as

multiples of standard deviations (actually, P.E.'s). Thus, a mental defec

tive is a person whose IQ falls three or more P.E/s below the mean. In
terms of percentile ranking he falls approximately among the lowest 2.2

per cent of the total population. Similarly, a person of borderline defec

tive intelligence is an individual who attains an IQ that falls between a
deviation of 3 P.E. and 2 P.E. from the mean or, in terms of percentile

rank, a position anywhere from tirca the lowest 3rd to tirca the lowest 10th

percentile. And so with the other categories. The choice of limiting points
is only in part arbitrary. In the case of mental defectives, for example,
there are available various estimates of the probable incidence of mental

deficiency in this country based on different modes of evaluation. These

estimates, though varying greatly among themselves, give a mean figure
which is not far from about 2.5 per cent of the total population. It therefore

seemed reasonable to define the mental defective groups as those individuals
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who attain IQ's falling at a distance of 3 or more P.E.'s from the mean.

This distance, as already noted, is equivalent to about 2.2 per cent of the

total area of the normal curve. For the intermediate categories, such as

borderline and dull-normal intelligence, as well as those of average, high-

average, superior and very superior, it was decided to use the intervening

integral multiples of the probable error.

The scheme of classification is symmetrical, comprising as many classes

above the mean as there are below it. In the case of categories described

by IQ's below the mean, it was easy to take over the terms now in general

use. In the case of categories above the mean, there were some for which
no ready terms were available, in particular the one to describe the group

falling in the interval +1 P.E. to +2 P.E. above the mean. Since the

individuals composing this category form a group of subjects who are as

much above average as the dull-normal are below the average, a logical

term that suggested itself was that of bright-normal. The term is rather

clumsy but better than most that come to mind. As a second choice there

is the somewhat long but descriptive term high-average to superior. It

should be noted that this phrase does not have the same denotation it has

in the Terman classification.

The final classification of intelligence at which we have arrived, together
with the percentage included in each category are given in Tables 1, 2 and
3. The specified percentages and limits, though justified by a rational

statistic, are of course in nowise definitive. If, for some reason, future

experience should show that the present limits are not the best, they can be

altered in the light of that experience. Indeed, if anyone has reason to

disagree with the percentage limits as set, he is free to substitute others

and still use our basic data. A table of equivalent percentiles for the W-B I

and WAIS Full Scale scores is given in Table 4.

The classifications offered above, as heretofore noted, are based es

sentially on a statistical concept of intelligence. They differ from other

TABLE 1

Statistical basis of intelligence classification (theoretical)
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TABLE 2

Intelligence classification of W-B I IQ'$age* W to 80 (actual)

TABLE 3

Intelligence classification of WAIS IQ'sages IS to 76 (actual)

classifications of this kind by the fact that they clearly abandon any at

tempt at an absolute definition of intelligence. An IQ now merely tells

one how much better or worse, or how much above or below the average
an individual falls when compared with persons of his own age.

1 What
that average represents we really do not know. In a point scale it is some
numerical score; in a mental age scale, an M.A. equivalent. Most people
can readily see that a point score has no absolute significance, because

among other things its numerical value is so obviously dependent upon the
number of items that happen to comprise the scale* In the case of the mental

age scores, even psychologists are often under the impression that we are

dealing with some absolute quantity, and the impression is even more
common among psychiatrists. There is a rather widespread view titiat in

defining intelligence in terms of mental age we are doing so in terms of

some basic unit of amount. That, as we have seen, is a mistake. A mental

age is just a test score and differs from other arithmetical summaries only
by the fact that it happens to be in a year-month notation, The mental

1
Also, if one wished, when compared to a person of his own sex, socio-economic

status, etc. For reasons later indicated, only the age factor has been allowed for in
the construction of our tables.
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TABLE 4

Equivalent percentile ranks for W-B 7* and WAIS^ full scale scores

*
Ages 10 to 60.

t Ages 16 to 60.

age notation has a number of advantages, but among these is not the magi
cal one of being able to transmute a relative into an absolute quantity.

In brief, mental age is no more an absolute measure of intelligence than

any other test score.

We have at this point returned again to the question as to what a mental

age really is, because a number of authors, and no less an authority than

Doll (141), have suggested and indeed urged that intelligence be classified

on the basis of mental age ratings rather than on IQ's. Their arguments
in favor of this change may be said to be of two kinds. The main argument

against the use of the IQ for the classification of intelligence is the fact

that the IQ does not remain constant. This criticism, as we have seen, is

justified to a degree. But, as we have further noted, this is not the fault of

the IQ but of the particular method by which it has been calculated.2

The second important argument in favor of the M.A. over the IQ as a

1 This limitation is largely obviated by the method of calculating the IQ that is

outlined in this book.
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basis for classifying intelligence is that the M,A. does so in terms of fixed

levels and hence definitely known amounts of intelligence. There is a further

implication, though not stated in so many words, that an MA. level can

be looked upon as a sort of absolute measure. We have already shown that

this cannot be so. But, in any case, it would be a mistake to set up the M.A.

as a competitive base for the classification of intelligence. To do so would

be tantamount to abandoning almost entirely the statistical concept of

intelligence for which psychologists have so long worked.

One cannot emphasize too strongly the importance of the statistical

concept of intelligence for the science of mental classification. It was first

introduced in psychology by Galton when he defined genius. A genius,

according to Galton, was a man "who (because of his eminent work)

achieved the position of one in each million." Of course the genius' rarity or

uniqueness is not the only characteristic which distinguishes him from the

average man.8 Genius is also determined by what a man doea as well as

the expertness with which he does it; the thing done must be esteemed by

those capable of judging its merits. From this point of view, men of genius,

according to Galton, are those "whom the whole intelligent part of the

nation mourn when they die, who deserve a public funeral, and whom
future ages rank as historical characters." But with his own intuitive

genius Galton realized that it is not possible to define various degrees of

ability, however great and however measured, in terms other than those

of relative position. To Galton, a genius was one who with regard to esti

mated ability attained a position of one in a million, just as "an eminent

man was one who reached the position attained by one person in 4000."

Not being concerned in his studies of Hereditary Genius with other levels of

intelligence he had no interest in defining dull, average, or even superior.

But if he had, it is clear that he would have defined them in a very similar

way. We have, in a sense, continued Galton's task of defining these re

maining groups as regards intelligence. Like geniuses, the average, dull and

defective individuals are persons who, on a particular intelligence scale,

reach a position attained by one person in such and such total number.

Our statistical notation is somewhat different from Galton 's, but it can be

readily translated into his. Thus, our average individual is one who attains

a position of plus 1 to minus 1 P.E. from the mean, which is the same thing

as the position attained by 1 in every 2 persons. A superior person is one

who attains a position of plus 2 to plus 3 P.K above the mean, which is the

equivalent of saying that he is 1 person in 15, and so on with our other

categories. Our scales do not pretend to measure genius. The highest rating

we have is that of very superior intelligence, that is, a person who attains

a position of 3 or more PJE.'s from the mean. This is a position attained by
* For other concepts of genius, see this author's Range of human capacitfe* (521).
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1 person in every 50. It is possible for individuals to obtain scores on our

scales which would give them higher ranking, but we are rather reluctant

about calling a person a genius on the basis of a single intelligence test

score.

The statistical concept of intelligence and its logical implications are

extremely difficult for some people to accept because at times it apparently
leads to impractical if not absurd consequences. Such conclusions do not

devolve from the concept itself but may result from an incomplete under

standing of it. This is perhaps best illustrated by the reactions of certain

psychologists to the question of the need for special norms for special

groups. Clearly, the statistical definition of intelligence implies that norms

obtained on any particular sample are valid only for such groups as the

sampled population represents. It does not limit the size of the subsequent

groups to which the norms can be applied; these may be as large as the rep

resentativeness of the tested sample provides for; but it does put a restriction

on the type of individual who may be included for classificatory purposes.

Thus, test norms obtained on Englishmen cannot be used for classifying

Fiji Islanders.4 This is obvious to everybody. The principle involved,

however, becomes less obvious when applied to less divergent groups,

for example, the use of identical test norms for Negroes which are identical

to tests originally standardized on white populations; it becomes still less

so when the differentiae which might distinguish the groups, such as nation

ality, economic condition and social status, are themselves hypothetical.

Nevertheless, the limitations still hold, If, for example, social status were

a factor that significantly influenced these scores, norms obtained on any

particular social group could not be used on any other which differed sig

nificantly from it with respect to this factor. If they were used, the terms

average, defective and superior would lose their statistical meaning.

Failure to understand this fundamental implication of the statistical

concept of intelligence inevitably leads to confusion. You cannot on the

one hand agree to define intelligence in terms of relative position and then

disregard the rules by which such a classification is governed. When you do,

incongruous and absurd consequences are inevitable. Thus, L. S. Holling-

4 It might be argued that this limitation holds only for Fiji Islanders in the Fijis

and does not apply to a Fiji Islander in London. Here he has to match his wits with

the average Englishman and could therefore be legitimately tested by the same tests

which we used on any other Londoner. The rejoinder is valid if by intelligence we

mean intelligence as the Englishman conceives it. With this definition the Fiji Is

lander might well disagree. As scientists, we should at least allow him the opportunity

of offering his own. It is possible that an Englishman tested with a Fiji Islander's

test might not do very well either. The problem is obviously more complicated than

this simplified statement of the case indicates. But we cannot dilate upon it without

entering into a discussion which would carry us far beyond the scope of this book.
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worth (256), rejecting the idea of separate norms for separate social classes,

writes: "If carried out to its logical conclusion this would mean that by

measuring the inmates of schools for the feeble-minded, we might obtain a

norm which would be applicable to such inmates, on the basis of which

they could be classified as 'normal'." This statement seems a conclusive

argument, but it actually shows only how imperfectly its author has

grasped the statistical connotation of intelligence. She is quite correct in

inferring that on the basis of norms obtained from an institution for the

feeble-minded, the average defective would rate as an individual of "nor

mal" intelligence. Indeed, it is even conceivable that when classified on the

basis of norms obtained from Fiji Islanders, many of the individuals of

such an institution 6

might have to be classified as of superior intelligence.

But what Dr. Hollingworth failed to see is that norms obtained on the

feeble-minded inmates of a certain institution would be valid only for that

institution, and that alone. The answer to Dr Hollingworth
s

s quandary
is that the subjects of her illustrative institution are not a separate but a

selected population. Her subjects are the tail end of our larger population

which, for classification purposes, have been set apart. They are not mental

defectives because they happen to be in an institution for the feeble-minded;

they are in an institution for the feeble-minded because they are mental

defectives.

The great advantage of using the IQ's as a basis for mental classification

is that it does not permit us to lose sight of the fact that all measures of

intelligence are necessarily relative. Nevertheless, for certain practical

purposes, it is sometimes necessary to use test results as if they did represent

absolute quantities. This is the situation when we use aptitude tests as

measures of mental efficiency . In testing aptitudes, we may set up a minimal

passing mark and then use this minimum as a standard for calculating
indices of efficiency. The same sort of application may be made of intel

ligence tests. We may say, for example, that in order to be a good teacher

or a good mechanic, a subject must have a minimal intelligence test score

of such and such an amount. If now the IQ is used as a measure of the

subject's intelligence, it is clear that the denominator used in calculating
it assumes the role of the minimum score in the case of the aptitude test;

and, if this denominator is constant, it will partake of all the properties of

an absolute measure. Such application of the IQ is permissible, but when
it is used in this way it is important to recognize that the IQ has been trans

formed into an E.Q. (efficiency quotient).
We have already referred to the difference between intelligence quotients

and efficiency quotients. An intelligence quotient measures a person's

ability relative to those of individuals of his own age group. For this com-

f
Particularly if it were one "specializing" in high-grade defectives.
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parison the entire group is assumed to be statistically homogeneous. In the

case of an efficiency quotient we are not interested either in the person's

age or any other factors which influence the IQ but only as to how his

abilities compare with those of a fixed standard. Our point of view would
be similar to one we would take in buying a machine. Our main interest

would be to ascertain whether the machine could perform the required
task economically and efficiently. Provided the machine met our specifi

cations, the kind of material used or the mode of manufacture would, in

most instances, be of little consequence. We can, if we wish, treat intel

ligence ratings in much the same fashion, but then it is only fair that we

distinguish intellectual ability as a measure of intelligence from intellectual

ability as a measure of mental efficiency.
6

Although the IQ is the best single measure of intelligence, it is neither

the only nor a complete measure of it. Intelligence, like personality, is too

complicated an entity to be defined by a single number. It is a function of

other factors besides sheer intellectual ability. We know that this must be

so, because individuals having the same IQ's may differ considerably in

either their actual or potential capacity for intelligent behavior. These

other factors drive, emotional balance, persistence are not always
measurable or even easily discernible but have to be taken into account in

concrete situations. In the practical classification of subjects, one often

has to go beyond the point of merely obtaining an accurate IQ. Sometimes

it is necessary to weigh not only the subject's obvious and measurable

responses during the examination, but also the record of his behavior

prior to his examination.

Our last remarks suggest that in the definitive classification of a person's

intelligence we also assess the subject's past history, that is, his social,

emotional and, in the case of adults, his vocational and economic adjust

ments.7 The kind of life one lives is itself a pretty good test of a person's

intelligence. When a life history (assuming it to be accurate) is in disagree

ment with the "psychometric," it is well to pause before attempting a

classification on the basis of tests alone. Generally it will be found that the

former is a more reliable criterion of the individual's intelligence. Inex

perienced examiners are likely to neglect this fact, just as psychiatrists

tend to over-emphasize it. Similar disregard of this fact is often found in

individuals who engage in what we may call apersonal psychometrics

teachers who give group tests, school psychologists who are restricted to

getting IQ's, and college professors who merely write about them. Un-

8 To meet the need of those who wish to use intelligence tests as measures of mental

efficiency, we have calculated what we term Efficiency Quotients for Full Scale Scores

on both the W-B I and WAIS. These are given and explained in Appendix 2.

7 DolPs Social Maturity Scale is an attempt to do this in a systematic way. See

Doll: A genetic scale of social maturity (142).
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fortunately, the medical profession, until recently, has been inclined to

restrict the psychologist to just such apersonal psychometrics.
8 Even more

enlightened psychiatrists often look upon an intelligence examination as

they do a Wassermann test; when an IQ does not come up to expectations,

they feel privileged to disregard it. Apart from the fact that an analogy

between a psychometric and a Wassermann test is at best a superficial one,

our experience has shown that the average psychiatrist, without special

training, is no more expert In the field of intelligence diagnosis than he is

in any other specialty in which he has had no training. The role of a com

petent psychologist is not that of a laboratory technician. His techniques

are not an end in themselves, but a means of diagnosis. More important

than his ability to obtain an accurate IQ is his ability to interpret it cor

rectly.
9

Non-measurable factors enter into the classification of all levels of

intelligence, but the evaluation of them is particularly important in defining

the feeble-minded group. To call a person a mental defective is a serious

diagnosis. At its mildest, the result is to stigmatize the person so labeled;

at its worst, it may determine whether he be institutionalized for the greater

part of his life instead of being permitted to work out his salvation in the

community. In the case of the child, mental deficiency involves not only the

general question of educability, but the specific problem of training and

treatment. In the case of an adult it may also involve the question of legal

responsibility. Mental deficiency is thus a medical and legal as well as a

psychological and social concept. This fact complicates the problem of

classification. Each science of necessity has its own points of view, and this

gives rise to the question of whether any single system of classifying mental

defectives can include them all Our next chapter will be concerned with

this problem.

8 This is generally no longer the case. Most psychiatrists now appreciate that the

psychological test is a diagnostic instrument.
9 The interpretation of psychometric results, in our opinion, is or should be the

job of the psychologist who administers them. Even the familiar IQ, as we have seen,
is a rather complicated quantity. It is not reasonable to throw the onus of interpreta
tion upon the average doctor, teacher, judge and social worker to whom reports con

taining IQ's eventually go. Unfortunately, the common practice of sending numerical

data to schools, social agencies and courts has in many instances served to deprive
the psychologist of that function. The net result has been that the doctor, teacher,

judge and social worker frequently take it upon themselves to do the interpretation.
This is in part due to the fact that persons in administrative positions in time acquire
a belief in their own expertness on a great many different subjects* In part, however,
it is due to the fact that psychologists themselves have too often been remiss in the

way that they present their results. A psychological report which contains two or

three different IQ's accompanied by a mass of technical analysis is hardly what the

lay person wants or can digest. What he wants to know is what that IQ means in

terms of general or specific ability for adjustment.



Chapter 4

Concepts of Mental Deficiency

The concept of mental deficiency has, like many other concepts in

psychology, undergone considerable modification since the turn of the

century. This change has involved two separate though not unrelated

alterations in point of view. The first pertains to the abstract definition

of the term; the second, to its practical application. Psychologists have

not only sought to give a more definite answer to the question "Who are

the mental defectives?
" but also sought to furnish quantitative methods

for differentiating them. The shift in point of view has been from the older

moral, medicolegal essays at abstract definition of mental deficiency to

the current quantitative, statistical, practical methods of measuring it.

Accordingly, a mental defective is no longer defined merely as one who
because of arrested mental development is unable to handle himself or his

affairs with ordinary prudence, etc., but in addition as an individual whose

lack of intellectual endowment is such as to render him incapable of at

taining a minimum score or rating (M.A. or IQ) on certain standard

ized intelligence tests.

The definition of mental deficiency in terms of attained mental age or

IQ represented a marked step forward but did not completely solve the

problem of practical determination. In the first place, different intelligence

tests sometimes gave discrepant results, as when for example an individual

examined with two different scales might attain an IQ of 64 on one and an

IQ of 76 on another, Such discrepancies do not occur as often as critics

of the IQ claim, but are sufficiently frequent to permit questioning of test

results in any given case. Second, there is the fact that IQ's derived from

different instruments may not have the same meaning, either because of

differences in abilities tapped (e.g., Verbal vs. Performance) or because

they define different degrees of deviancy from the mean reference base,

that is to say, because the tests compared have significantly different

standard deviations. These strictures also apply to IQ's used to define all

other levels of intelligence. But in the case of mental deficiency the clinician
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is more concerned about them because of the serious consequence which

the label "feeble-minded" has for the individual so diagnosed.

The danger of depending upon the IQ as the sole criterion in the diagnosis

of mental deficiency has often been expounded and perhaps over- rather

than under-emphasized. The limitation of the IQ is not due, however, as

sometimes stated, to its unreliability as a measure, but to the fact that

mental deficiency is not only a psychological but also a social concept. The

latter concept takes into consideration, as Doll (143) so aptly put it, "not

only what the person can but also what he does do"; and what a person

does or is enabled to do depends to a considerable degree upon the stim

ulation which he gets from his social environment. This does not imply that

social deprivation is the main cause of mental deficiency but only that

behavior whether appraised through tests or level of social competency

may be expected to be affected by the learning experiences of the individ

ual.

Mental deficiency, unlike typhoid fever or general paresis, is not a disease.

A mental defective is not a person who suffers from a specific disease

process but one who by reason of intellectual arrest or impairment is

unable to cope with his environment, to the extent that he needs special

care, education and institutionalization.

A mental defective is characterized not only by a lack of ability to care

for himself but also by an incapacity to use effectively the abilities he does

have. His actions are often not only senseless and inadequate but perverse

and antisocial as well. He may be not only stupid but vicious, and the

question arises why he is sometimes one and not the other. Is it due merely

to the fact that he is unable to comprehend the significance of his acts or is

his perverse behavior due to other deficiencies? What we are asking, of

course, by these questions is whether mental deficiency is exclusively a

matter of lack of intellectual ability or whether it also includes inadequacies

in other aspects of the individual's endowment.

The answer is that except in the case of individuals of very low intel

ligence (imbeciles and idiots) it is generally necessary in making a diagnosis

of mental deficiency to take into account factors other than sheer lack of

intellectual ability. This is particularly true of individuals who fall psy-

chometrically into the moron, high-grade moron and borderline defective

groups. Here an IQ alone, however accurately determined, is often insuffi

cient for a definitive classification. This is evidenced by the fact that there

are many individuals with IQ's above 70 whose behavior is definitely de

fective, and others whose manifest adjustment is such that they cannot

be so classified, in spite of a much lower IQ.

The following case is illustrative of an individual with a relatively high

IQ who must nevertheless be considered a mental defective.
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J. M., 26 years old, native, white, was arrested on a charge of impairing the morals
of a minor (a girl of 10 years) . He is reported to have made similar attempts on sev

eral previous occasions and had, for some years, been a persistent problem on this

account. The family states: "We have always kept an eye on him because we felt he

would get into trouble."

Physical examination : Unattractive-looking youth who appears to be younger than

he is. General physical and neurological examination as well as blood, Wassermann,
negative.

Psychiatric examination: Appears dull and indifferent and childish. General reac

tions, immature. Careless about his person, but able to take care of himself. Diag
nosis: Mental defective moron.

Psychological examination: Stanford-Binet, 13 years 8 months, IQ (15 years) 91.

Scatter IX-XVI, inclusive. Except for designs (patient had bad vision), no failures

below XII year level.

Work history: Patient was never able to find work for himself but his father ob

tained several jobs for him. These he was unable to hold for any length of time.

The case just cited, while not very common, is typical of a sizable group
of subjects who while frequently seen at clinics generally manage to escape

commitment. Often the subjects are sex delinquents and, more often than

not, individuals who have got into trouble with the law or otherwise proved
themselves incapable of meeting the ordinary exigencies of social adjust

ment. On psychometric examinations they may rate dull-normal, or even

average. Judged by social criteria they are mentally defective.

That such a group exists has long been recognized by those dealing at

first hand with delinquent and socially inadequate individuals. They are

patients whom Tredgold (495) has called "individuals lacking both in

prudence and moral sense" although suffering from no scholastic or educa

tional disability. An individual falling into this group "far from being

illiterate, may have quite a good range of educational requirements. He

may be nimble-witted, a good conversationalist, plausible in argument and

be able to give a good account of himself." In spite of this he is antisocial

and requires supervision for his own welfare as well as for the protection of

others. What he lacks essentially is an ordinary adaptiveness of "wisdom

in the moral sense," and it is important to realize, as Tredgold insists, that

such a person "is mentally defective in the usual and necessary sense of

the term."

In contrast to the above, there is another group of individuals who

systematically rate as mental defectives on mental tests, but who can in

no way be classified in this group when diagnosed on the basis of concrete

social standards, i.e., in terms of qapacity to adjust to the normal demands

of their social and economic environment. They are frequently illiterate

and, commonly, individuals coming from social strata where opportunity

for education is small, and stultifying labor the general rule. However,

the first case of this type that came to our attention was a native, white



52 ADULT INTELLIGENCE

Oklahoma^ of 28, who had come up for individual psychological examina

tions because he had failed to pass the Army Alpha and Army Beta intel

ligence tests. On the Stanford-Binet and other scales he obtained a mental

age rating of less than 8 years. Nevertheless, before entering the Army he

had got along very well, was supporting a family, had been working as a

skilled oil-driller for several years and, at the time of draft, was earning

from $60 to $75 per week. Incidentally, he was making the grade as a soldier

and would not have come to the attention of the authorities had he not

failed on the psychological tests,

Cases illustrative of both types of situations just cited can be multiplied,

and indeed have been reported over and over again in the literature, but

they are not typical in the sense that they present any considerable pro

portion of individuals designated as mentally defective whether in or out of

institutions.

Most mental defectives who have l<ij^jy^^i !?^HP5*^*
de

tects, and give frequoaiyustories of organ^b^^y?^
early^childhopdV On ti^fcS^^ true that there are dif

ferent kinds of mental defectives, different as to the etiology or type of

behavior they manifest. The reason for it is that the concept of mental

deficiency is far from a single entity. It includes not only individuals with

intellectual arrest obvious at birth or soon after, but many others who

develop or acquire it for any one of a number of causes. It includes not only

individuals who manifest their inadequacy primarily on the bass of intel

lectual defect, but many on the basis of continued social meompetency,

and still others because of an inveterate moral obtuseness refractory to the

ordinary educative processes. There is usually a certain degree of correlation

between the various defects, but this correlation is not sufficiently high to

make any one an unfailing diagnostic indicator of the other.

Apart from the fact that mental defectives as individuals differ widely

from one another, the classification of the feeble-minded has been made

especially difficult by attempts to distinguish different types of deficiency

on the basis of probable etiology. Perhaps the simplest classification on

this basis is that of Tredgold (495), who divided the amentias into those

due to inheritance as against those due to environment. The difficulty

here is that, except for a small percentage of cases, it is not always possible

to make such clear-cut distinction; nor is it very useful after it has been

made. A similar type of classification which, however, does not commit

itself to any implied genetic relationship, and which is adopted by many
American writers, is the dichotomy of congenital vs. acquired. A third is

the classification of endogenous cS^fexogenous, with the usual connotation
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implied by these terms. Still another is the classification of mental deficiency

by the distinction of developmental vs. pathological, where developmental
refers to retardation due to mental arrest not referable to any assignable

cause, and pathological to those instances ascribable to trauma, infection

or disease. Finally, E. 0. Lewis (322), representing the more recent thinking
in England, has suggested the dichotomy of subcultural vs. pathological,

where subcultural would define a degree of mental retardation sufficient

to prevent the individual from meeting the social and economic demands
of his local culture, and pathological, cases identifiable as consequent to

brain damage, physiological imbalance, disease, etc. In practice, the group
termed subcultural overlaps the categories designated in the United States

as the familial or "garden variety" of mental deficiency (443). The term

subcultural is unfortunate because there is implication that culture in

some way determines mental deficiency, whereas in point of fact it merely
defines what level or degree of retardation a particular community uses as

a criterion for it. In any case, as Penrose (395) has pointed out, the broad

sense in which this term has been defined makes it applicable to most

subjects now classified as feeble-minded, with the possible exception of a

small percentage of imbeciles and idiots.

In contrast to the above broad dichotomies, there are the more specific

and historic medical classifications in which mental deficiency is classified

in terms of disease process or associated physical symptomatology. Among
the more common entities so classified are cretinism, mongolism, amaurotic

idiocy, phenylpyruvic oligophrenia and the mental defect associated with

cerebral palsies. Similarly classified is an increasing number of defective

states due to such specific infections as encephalitis, German measles

(Rh factor), and others. While this base of classification is useful for medical

nosology, it spans too large a range of overlapping bands or degrees of

mental retardation to be psychologically discriminating. Mongolian idiots,

for example, are for the most part not individuals functioning at the idiot

level of intelligence but include primarily imbeciles and midgrade morons.

In any event, the medical classifications comprehend only a small fraction

of those diagnosable as feeble-minded, and even when there is a close as

sociation between organic symptomatology and mental defect, it is generally

more useful to evaluate this defect on the basis of level of intellectual

functioning than on the basis of the associated physical stigmata. This

would seem to be particularly true in one large group of intellectually

arrested individuals, namely, that broadly encompassed by the term

cerebral palsy.

Cerebral palsy (in children) is a disorder of the central nervous system

caused by brain damage and most often associated with prenatal or birth
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trauma. Although the disorder is usually described as congenital there is

apparently no hereditary or familial factor. 1 Its most general physical

symptoms (530) are cerebral spasticity (infantile spastic diplegia), para

plegic rigidity, unilateral or bilateral hemiplegia, and ehorkmthetosis;

psychologically, it is characterized by disturbances in perceptual and

intellectual areas accompanied by varying degrees of mental retardation.

Estimates of the incidence of mental deficiency in children with cerebral

palsy have varied from 20 to 80 per cent. The lower figure probably reflects

the tendency of many physicians to withhold making the diagnosis of

mental deficiency in cerebral palsies because of a fairly considerable num
ber of cases in which there is no accompanying mental retardation [20 per

cent of subjects with cerebral palsy testing at average or above average

intelligence (254)]. The presence of disabling motor symptoms and the

consequent difficulty of administering standard tests to patients with

cerebral palsy have also led to the view that accurate appraisal of the

individual's intelligence by these means may be unreliable, with a conse

quent tendency to disregard findings that result in unfavorable intelligence

ratings. Hill (254) has pointed out that most parents and some physicians

seem to find it more satisfying to have a child diagnosed as having suffered

a brain injury, rather than as a mental defective.
uln the description of

their child's handicap there appears to be an implicit faith on the part of

parents that possession of brain damage increases the chances of eventual

normal behavior." This hope is unjustified. Even if one takes the con

servative figure of 50 per cent as the proportion of children with cerebral

palsy who are seriously retarded mentally, the chances of normal develop
ment of such children is still discouragingly small2

Efforts to differentiate mental defect exclusively in terms of causes

lead, as we have just seen, to misevaluation and sometimes even to by
passing of the incident defect. An individual is no less (or more) defective

if his mental arrest or impairment is due to prenatal rather than postnatal

causes, to congenital lack rather than as a consequence of infectious disease

in later life or to a developmental arrest of unknown origin. What is im

portant is the determination of the amount of mental retardation and the

degree to which the affected individual is thereby incapacitated. For

appraisal of the latter, due consideration must be given to the environ

mental demands to which the individual needs to adjust and to the level

of social acceptability of the individual's behavior (performance). In-

1 The neurological view is that *
'there is some intrauterine influence which prevents

or inhibits subsequent development" (530) .

2
Moreover, the training of cerebral palsy patients is much more difficult than that

of the
*

'garden variety," and the chances of returning to the community considerably
less (443).
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dividuals with, equal degree of retardation, for example, have a better

chance to adjust in a rural than in an urban community, but this does not

mean that their defects were socially or culturally determined. A distinction

must be made between cause and convenience. In World War II, about

four times as many men were rejected for military service by U. S. Army
draft boards as were rejected by comparable agencies in Australia. Could

one infer from this fact that there were four times as many more inadequate
individuals in the respective male populations of the two countries? Hardly
so. The reason why the draft boards in the United States rejected many
more than the Australian Selective Service was that they had a much

greater man power to choose from and therefore could afford to be more

discriminating. Much the same considerations enter into the definition of

mental deficiency. Arbitrary and callous as it may seem, the definition of

mental deficiency in terms of social criteria is a function of the number of

individuals which a given community can afford to call so, that is, is able

to institutionalize, or believes ought to be institutionalized if it had the

resources to do so.

After our insistence, as in the early part of this chapter, upon the im

portance of social factors in mental deficiency, our last conclusion may
strike the reader as a disturbing, if not a damaging, admission. It is. Prac

tically, mental deficiency is a social and economic as well as a psychological

diagnosis. But in a basic sense the causes of mental deficiency are neither

social nor economic. They are primarily biological, physiological and to

some extent genetic, although demonstrably influenced by a variety

of other factors. Physiological and biological factors are obviously operative

in cases of mental deficiency involving cretinism, phenylpyruvic oligo

phrenia, cerebral palsy and Mongolian idiocy, but they are also in evidence,

though not so clearly, in the predominant familial or "garden variety" types

of feeble-mindedness. This does not mean that social deprivation and

cultural impact or lack of it may not affect a child's performance on tests

of intelligence, but recent studies (559) attesting to this fact have been

quite misleading. They have sought to show that emotional and social

deprivation can impair the maturation and development of an individual

to a point at which he will appear to be mentally defective which is true

but they have further implied that these factors can account for most cases

of mental deficiency which is false* For even if the data presented are

left unchallenged, the fact remains that these data are representative of

only a very small proportion of individuals currently diagnosed as feeble

minded.

It is important to distinguish between educability, trainability and cure

as a diagnostic criterion. On the one hand, there is much evidence that

mental defectives can be educated and trained to a much greater extent
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than has been hitherto achieved. It is also true that many more severely

mentally retarded individuals could be returned as useful members to the

community. But the matter of "cure" is quite another question. To the

best of evidence available, mental deficiency, if established, cannot be

cured in the sense that a mental defective can be given more intellect or

made normal by known therapeutic agents. And on this matter advocates

of chemo- and endocrine therapies have by their implications, if not by
by expressed claims, been even more misleading than the all-out environ

mentalists. What has been shown, as for example in recent studies with

ghit&mic acid (552), is that by the use of certain drugs it is possible to raise

a subject's IQ by some 10 to 15 points in a significant number of cases and
for a defined period of time. But whether this is due primarily to the drug
or other concomitant factors has not been demonstrated. What was found
in the early glutamic acid studies, as in the case of other drugs, was that

glutamic acid improved the behavioral pattern of the subjects, including
their ability to respond to test situations. In this respect its action has

been similar to the effect of thyroid extract in cases of cretinism or of some
of the tranquilizing drugs in emotionally disturbed children. But in neither

case has it been shown that titiese drugs have been able to transform a
mental defective into an individual of normal or near normal intelligence,

The fact that mental deficiency is not curable does not, of course, imply
that it is due to a specific genetic defect, any more than the fact that it is

influenced by environment proves it is an acquired disability. Both environ

ment and heredity obviously play important roles in the etiology of mental

deficiency. Environment may be said to be a cause of mental deficiency in

the sense that trauma and disease can produce mental arrest or retardation;

heredity, in the sense that the incidence of mental deficiency in parents,

siblings and blood relatives of diagnosed defectives has been found sys

tematically greater than in the corresponding collaterals of the general

population. Where ascribable to heredity, the "inherited" feeble-minded-
ness must be regarded as a sort of general mental inadequacy and not as a

specific defect. This follows from the fact that general intelligence is not
a simple genetic trait like hemophilia or albinism, and therefore cannot be

expected to follow the Mendelian law. From a genetic point of view, intel

ligence is not a discrete entity but "represents the combined effect of a
great number of genes" (Penrose, 395).

Irrespective of the posited causes of mental deficiency, one of the most
important problems that still remains is how to diagnose and evaluate it.

We have already discussed possible approaches to this problem, but what
ever one's orientation, one must inevitably face the question as to how to
define mental arrest and retardation operationally. The important contri

bution of psychometrics has been that this can best be done in terms of
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TABLE 5

Classification of mental defectives according to JQ's (WAIS)

TABLE 6

Actual and theoretical proportions of defectives in a state institution, testing

at Different IQ levels*

*
Adapted and converted from data given by Dayton (131a). The IQ's are Stan-

ford-Binet IQ's, but range limits are those used in the classification of the Wechsler

Scales.

defined levels and amount of intellectual ability. In practice, this means

reliance on objective tests of intelligence. Intelligence tests, to be sure,

have limitations, but to date offer the most effective basis for the classifi

cation of mental defectives. Much will depend on what tests one uses,

much more on one's concept or definition of the abnormal. So far as meas

ured intelligence is concerned, an abnormal individual is one who falls at

the extremes; in the case of mental deficiency, at the low end of the normal

curve of distribution. Which norms and which deviations should be used

to define levels of mental deficiency will vary from time to time and from

place to place. At present, a definition which includes approximately the

lowest 2 per cent of the population would seem to be a reasonable definition

of that segment of the population which could be justifiably described as

mentally defective. The recommended cut-off of the lowest 2 per cent to

define the mentally defective group, minimal as it may seem, still adds up
to a great number of people

3 when the population of an entire country is

envisaged. A further breakdown into different grades of feeble-mindedness

is therefore sometimes desirable. Such a breakdown in terms of WAIS IQ
levels is given in Table 5. For some purposes, finer subdivisions may be

8 In the case of the United States this total would amount to somewhat over 3

million defectives.
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required and these can be obtained by using intermediate, statistically
defined limits, but the suggested dichotomies should generally be sufficient

for most diagnostic needs.

One additional remark needs to be made with regard to the utilization of

psychometric classifications of intelligence, namely, that they are only
one of the bases for the commitment of individuals to institutions, In

general, it will be found that most communities will have resources for

committing only the lower grades of defectives. Accordingly, the percentage
of mental defectives given for each of the specified categories in Table 5
will not necessarily, and indeed not generally, correspond to the incidence
of those in institutions for the feeble-minded* Imbeciles and idiots regularly
constitute a disproportionate number of institutionalized defectives. For

example, in the 1939 census of the institutionalised defeetivea in the State
of Massachusetts, approximately two-thirds of all the inmates were im
beciles and idiots, and only one-third morons or higher. The actual distri

bution of defectives in the Massachusetts State institutions classified ac

cording to IQ is shown in Table 6.
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Chapter 5

Selection and Description
of Tests

In this chapter we propose to discuss some general questions relating

to the selection of tests of intelligence, the nature and character of tests

finally used in the construction of the author's Adult Scales and the im

plied abilities measured by the tests selected. Omitted for the most part

will be questions pertaining to the populations tested and the techniques

of standardization, since these are now treated separately in the manuals

designed for the administration of the Scales.1

The first problem that confronts any one attempting to devise an intelli

gence scale is that of deciding upon the tests that should be included in

the battery. This task is not a simple one, for, in addition to the necessity

for fulfilling certain statistical criteria, there are a number of general con

siderations which, independent of all other factors, restrict one's choice to

a greater or lesser degree. One of these is the author's defined or implied

view as to the nature of intelligence. Thus, if he believes that intelligence

involves primarily the ability to perceive logical relations and to use

symbols, he is very likely to favor tests calling for verbal, arithmetical and,

in general, abstract reasoning abilities. If he believes intelligence also

involves abilities to handle "practical situations," he is very likely to in

clude some tests calling for performance and manipulative abilities.

The choice of tests is further restricted by the special requirements of

the various types of scales themselves. Certain tests, for example, which

are suitable for age scales cannot be used satisfactorily for point scales,

and vice versa. Thus items involving psychomotor ability, such as tying a

bow knot or copying a diamond, are found excellent for age scales, but

are almost useless for continuous point scales, not only because of their

limited range but also because of the fact that by increasing their com

plexity one alters the type of ability measured by the tests. For example,

1 Wechsler Adult Intelligence Scale Manual (524) . Measurement of Adult Intelligence,

3rd Ed. (517).

61
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at age 7, ability to copy a diamond is a very good indication of the child's

intelligence, but if we increase the complexity of this task, say by demanding
the reproduction of a bisected rhomboid, we succeed in making the test

more difficult but add little to its discriminative value as a test of intelli

gence. If we make the task still more difficult, we are likely to wind up
with a test that measures primarily some specialized or even "new" ability.

In this connection, it may be noted that the same difficulty inheres in all

tests to a greater or lesser degree. Beyond certain points, every test ceases

to be an effective measure of the capacity which it was originally designed

to measure, either because other factors begin to enter into the relationship

or because the curve of its measured function tends to reach an asymptotic

level. Thus memory span for digits correlates rather well with (global

measures of) intelligence, roughly up to the ability to repeat six or seven

digits forward, but beyond this point it becomes more and more a test of

sheer rote memory.
What is true for tests taken individually is true of them when combined

into scales. All mental scales eventually reach a point or level beyond
which increasing scores show relatively little correlation with intelligence,

as originally defined. That is inevitable, But, of course, different scales

may, and do, differ considerably as regards the location of the point where

they cease to be effective measures of intelligence. Naturally, every author

of a scale seeks to extend this limit as far as possible, but if the range of

the scale is at all wide, this desire to extend its limits entails serious restric

tions in the choice of material. For example, certain tests cannot be used

because of limited "ceiling"; others, because they fail to discriminate at

lower levels; still others, because beyond certain points they cease to meas
ure what they originally purported to measure.2

Apart from the matter of age, suitability, interest of appeal and power
to discriminate at different levels of ability, the most important fact about

any test is its over-all merit as a good measure of intelligence. Here, a

priori, assumptions can be very misleading. Thus, simple tests of sensory

discrimination often prove to be very good, while items demanding abstract

reasoning are sometimes very poor measures, In general, tasks of a puzzle

nature and items calling for esoteric knowledge or special ability are of

uncertain value. Nor are statistical criteria alone sufficient. Two items may
be of equal difficulty in terms of the frequency with which they are passed
or failed, yet differ significantly as measures of intelligence. Statistical

reliability must be supplemented by clinical validity. Items selected for

tests of intelligence, especially those designed for adults, in addition to

2 This limitation may be circumvented in part by age scales, such as the Binet,
but such a test battery does not really constitute a single continuous scale; it emerges
rather as a series of separate scales tied together by overlapping limits.
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meeting statistical and empirical criteria, must have common sense appeal,

that is, must not be tricky or appear foolish or unfair to the examinee.

Inclusions of items in tests which do not meet this requirement have often

aroused
skeptipism

toward intelligence tests as a whole. This skepticism
is in general unwarranted, but the strictures call attention to the multi

plicity of factors that may impair the usefulness of a test. As a rule, tests

that discriminate well at low levels of intelligence are not likely to do so at

upper levels, spd
vice versa.

Before a final choice was made about the tests to be included in the initial

standardization of the Wechsler Bellevue Scale, four procedures were

followed: (I)/ A^careful analysis was made of the various standardized

tests of intelligence already in use. These were studied with special atten-

jtion to authors' comments with reference to the type of functions measured,
the charact^.of the population on which the scales were originally stand

ardized and the evidence of the test's reliability. (2) An attempt was made
to evaluate eact test's claim to validity on the basis of correlations with

(a) other recognized tests and (Z>) empirical ratings of intelligence. The
}

latter included teachers' estimates, ratings by army officers (as in the case ;

of the Army Alpha and Beta) and estimates of business executives (in

the case of various tests which had been tried out in industry). (3) An

attempt was made to rate the tests on the basis both of our own clinical

experience and of others. (4) Some two years were devoted to the pre

liminary experimental work of trying out various likely tests on several

groups of known intelligence level.

On the basis of the data obtained with the above procedures, 12 tests

were selected, 11 presently to be described and the Cube Analysis.
8 These

were given to the various populations to be described in the next chapter,

and they form the basis of our several scales. The,.Cube Analysis test was

discardjad,after being given to over 1000 subjects because it showecLlarge

s^differences, proved difficult to get across to subjects of iofetioLioteJli-

gencjTanSf eayse it tapered off abruptly at the upper level.4 On the

otKer hand, the Vocabulaiy Test was^not added until a substantial propor

tion of our subjects had already been examined, and for this reason was

originally designated as an alternate test on* Form I of the W-B Scale.

In the case of the WAIS, a vocabulary test was administered from the

start to all subjects, and it is incorporated as a regular subtest in the Verbal

battery.

The final battery of tests included in the original Wechsler Bellevue

* Test 3 of the Army Beta.
4
Apparently others have had less discouraging results with the Cube Analysis

test; it was included in the Army GOT (World War II). We still think that the test

has serious shortcomings.
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Scale and maintained in its present revision consists of six Verbal and

five non-verbal or Performance tests as follows; (1) an information test,

(2) a general comprehension test, (3) a memory span test (digits forward

and backward), (4) an arithmetical reasoning test, (5) a similarities test,

(6) a vocabulary test, (7) a picture arrangement test, (8) a picture com

pletion test, (9) a block dfesign test, (10) an object assembly test and (11) a

digit symbol test. The grouping of the subtests into Verbal (1-6) and

Performance (7-11), while intending to emphasize a dichotomy as regards

possible types of ability called for by the individual tests, does not imply
that these are the only abilities involved in the tests. Nor does it presume
that there are different kinds of intelligence, e.g., verbal, manipulative, etc.

It merely implies that these are different ways in which intelligence may
manifest itself. The subtests are different measures of intelligence, not

measures of different kinds of intelligence, and the dichotomy into Verbal

and Performance areas* is only one of several ways in which the tests could

be grouped.

Apart from technical considerations (suitability for age level, ease of

scoring, administration, etc,), final selection of tests was based primarily

on 3 considerations: (1) that previous studies should have shown that the

tests correlated reasonably weU with composite measures of intelligence,

(2) that the tests as a group encompassed sufficient diversity of function

so as not to favor or penalise subjects with special abilities or disabilities

and (3) that the nature and character of subjects* failures on the tests

have some diagnostic implications. ;

The last criterion seeks to take into account the fact that, though sub

jects may obtain identical scores, they may arrive at them in quite different

ways, and that this difference may be important. Two answers to a given

question may be equally correct (or incorrect) but differ much as regards
what they tell us about the background, attitudes, orientation of the

subject and the extent to which these may influence the response*
If test performance is multWetermined, as it seems to be, it is extremely

useful to have indication of the presence of these non-measurable factors

that affect the subject's functioning level. AH other things being equal, a

test was considered more useful if it seemed sensitive to impacts influencing

performance.

With the foregoing considerations in mind, we qMl now briefly discuss

the historical background and main characteristics of the tests listed.

These areas presumptively, but not necessarily, coincide with the so-called

primary factors of mental ability. Actually most of the Verbal test* show heavy load

ings on a "V" and 4 of the 5 Performance tests on a "P" factor* For a discussion of

the factorial composition of the subtests of the Scale see pp. 129-134.
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Information Test

Questions formulated to tap the subject's range of information have,
for a long time, been the stock in trade of mental examinations, and prior

to the introduction of standardized intelligence tests they were widely
used by psychiatrists in estimating the intellectual level of patients.

Psychologists, however, were inclined for a long time to exclude rather

than to make use of information items when devising intelligence scales.

It was not until the development of the group test that such items found

their way into the standardized intelligence examinations. It is probable,

too, that their use here was largely inspired by practical considerations,

such as the relative ease with which they lend themselves to scoring, rather

than by any strong faith which psychologists may have had in the informa

tion tests as good measures of intelligence. One had always to meet the

obvious objection that the amount of knowledge which a person possesses

depends in no small degree upon his education and cultural opportunities.

The objection is a valid one, but experience with the test has shown that

it need not necessarily be a fatal or even a serious one. Much depends

upon the kind of knowledge demanded of the subject and the type of ques

tion used in eliciting it.

The first strong support for range-of-information as a good measure of

intelligence was furnished by the data obtained from the Army Alpha
Examination. When the individual tests of the Army Alpha battery were

analyzed with regard to their correlation with various estimates of intelli

gence, the information test, to the great surprise of many, turned out to

be one of the best of the entire series. It correlated, for example, much
better with the total score than did the Arithmetical Reasoning, the

test of Disarranged Sentences, and even the Analogies Test, all of which

had generally been considered much better tests of intelligence. Compared
with the other tests on Alpha, the Information Test gave a much better

distribution curve, showed a relatively smaller percentage of zero scores

and showed little tendency toward piling up maximal scores at the upper
end. All this could not have been an accident, particularly in view of the

fact that the individual items on the Alpha Information Test left much to

be desired. The fact is, all objections considered, the range of a man's

knowledge is generally a very good indication of his intellectual capacity.

In practice, the value of an information test will depend in a large meas

ure on the actual items which are included in it. There are no universal

principles which can serve as unfailing guides to "good" questions. In

general, the items should call for the sort of knowledge that an average

individual with average opportunity may be able to acquire for himself .

Thus, "What is the height of the average American woman?" is a much



ADULT INTELLIGENCE

better question than "What state produces the most gold?"; "How far is

it from New York to Paris?" much better than "What is the distance from

the earth to the sun?". In general, specialized and academic knowledge is

best avoided. "What is a tetrahedron?" and "What is the difference between

an epic and a sonnet?" are poor questions, even for upper levels of intelli

gence. So are historical dates, names of famous people, whether of statesmen

or movie actresses. But there are many exceptions to the rule, and in the

long run each item must be tried out separately.

The WHB I Information Test contains 25 questions, the WAIS Informa

tion Test 29, each representing a selection from a much larger list. The

method employed in choosing the items was to present the questions,

generally in sets of 25 to 30, to groups of individuals of known intelligence

level.
6 Selection of the items was then made on the basis of the incidence

of successes and failures among the various groups. A question was held

to be a "good" one if it showed increasing frequency of success with higher

intellectual level. Of course, not all questions were equally discriminative

at all levels. Thus, the question "Weeks in a year?" discriminates well

between mental defectives and the borderline group and not at all between

the average and superior. On the other hand, 'What is the Koran?" does

not discriminate at all the lower levels (since practically every individual

there failed it), but showed quite significant differences between the

respective percentage of average and superior individuals who passed it.

In the restandardization of the WAIS a number of test items showed up
as more difficult, e.g.3 Capital of Italy, population of the United States,

and others less effective, e.g. f
function of the heart, discoverer of the North

Pole, than others that were tried out. Altogether 7 of -the original items

were omitted from and 13 new ones added to the WAIS.7

The order in which the questions are listed approximates roughly their

order of difficulty for the sample population at the time of standardisation.

No doubt, in different localities, the order will be somewhat different; it

will also be affected to some extent by the national origin of subjects tested.

Thus, "What is the capital of Italy?" is passed almost universally by per

sons of Italian origin irrespective of their intellectual ability. More inter

esting than such sources of expected variation are some findings not so

easily accounted for on item difficulty. The question "What is the popula
tion of the United States?" turns out to be inexplicably hard. It is surprising

how many native Americans do not know even the approximate number of

inhabitants of their own country. Estimates by college graduates have

ranged from 10 to 300 million. On the other hand, more people can tell

1 Individuals for whom we had IQ's or other intelligence ratings.
7 For description of changes in test items in the 1955 standardization, see WAIS

Manual (524), p. 4.
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what a thermometer is than state how many weeks there are in a year;

more can give the name of the inventor of the aeroplane than of the author

of Hamlet.

We shall now quote some comments about the test made by examiners

in the field which will indicate some of the test's advantages and some of

its limitations. "The test is of value because it gives the subject's general

range of information." "It often indicates the alertness of the person to

wards the world about him/' "It may reflect the social circle a person comes

from; children from educated and intellectual families more often give the

correct answer to the question 'Who wrote Hamlet?'" "It presupposes a

normal or average opportunity to receive verbal information." "It is a

poor test for those deprived of such opportunity as well as for those who
have a foreign language handicap."

Altogether the Information Test proved one of the most satisfactory

in the battery. I^declin&jaegU^ and correlates second highest

with total scoreTon both W-B I and TVtSlS.8 Interestingly enough, it

does not correlate as highly with rote memory (Digit Span) as it does with

some of the purely performance tests, like Picture Arrangement or Block

Design.

Comprehension Test

Tests of general comprehension have long been favorites with authors

of scales, and our results justify this popularity. General comprehension

questions are to be found in the original Binet as well as in all of its revisions.

They occur also in many group examinations, such as the Army Alpha and

the National Intelligence Tests. The test as it appears on the individual

and group examinations, however, cannot be said to be equivalent. One

important difference is that on the group test the subject is merely asked

to select one of a number of possible answers furnished him by the examiner.

On the test given individually, the subject must furnish his own answer

to the questions. This way of giving the test not only reduces chance

successes, but also enables the examiner to evaluate the subject's response

even when it is incorrect. Indeed, one of the most gratifying things about

the general comprehension test, when given orally, is the^ch^clmical data

which it furnishes about the subject. It is frequently of value in diagnosing

psychopathic" personalities, sometimes suggests the presence of schizo

phrenic trends (as revealed by perverse and bizarre responses) and almost

always tells us something about the subject's social and cultural back

ground. The variety of replies one gets to such a question as "What would

you do if you found a letter that was already sealed, stamped and ad

dressed?", or "Why does the state require people to get a marriage license?"

8 Inter-test correlations for all tests are given in the test manuals (517, 524) .
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is far greater than one would suspect, certainly far greater than an examiner

could include in a multiple choice questionnaire. The following are sample

replies to the first question : "Bring it to the man's house." "Leave it there."

"Open it and see if there is any money in it."9 And here are some answers

to the marriage question: "To prevent bigamy." "For census purposes."
"To protect the morals of the community." "To protect the honor of

womanhood." "So people will know they are married."

The 12 questions which constituted the W-B I list were selected from
some 30 in a manner similar to that employed for reducing the number of

items on the Information Test. A few of the questions will be recognized
as coming either directly from the Army Alpha or, in modified form, from
those scattered among various tests discussed in the Army Memoirs. One
or two turn out to be identical to some now appearing in the Terman and
Merrill Revision of the Stanford probably because they, were borrowed
from the same source. This duplication, however, will not seriously affect

the usability of the items. Our experience has shown that the comprehension
items are among those which suffer least from practice effect. It is curious

how frequently subjects persist in their original responses, even after other

replies are suggested to them.

In the 1955 WAIS revision, 2 of the original 10 questions were eliminated

and 5 new ones were added, thus giving the WAIS Comprehension Test a
total of 13 items. Of the 5 added, 3 were proverbs.

10 Proverbs were included

in^the comprehension series because of their reported effectiveness in

etfcilihg pafalogical and concretistic thinking. This finding was confirmed
in the case of mentally disturbed subjects, but "poor" answers were also

common in normal subjects; often even superior subjects found the prov
erbs difficult. A possible reason for this is that proverbs generally express
ideas so concisely that any attempt to explain them further is more likely
to subtract than add to their clarity. Most subjects when asked to give the

meaning of a proverb tended to respond with specific instances rather than
with equivalent abstract generalizations.

Precisely what function the Comprehension Test involves is difficult to

say.
u Off hand it might be termed a test of common sense, and it is so called

on the Army Alpha. Success on the test seemingly depends on the possession
of a certain amount of practical information and a general ability to

evaluate past experience. The questions included are of a sort that the

The first of these answers was given by a simple defective; the second, by a
delinquent; the third, by a psychopath.
w The other new comprehension items are two "easy" questions introduced at the

beginning of the series and designed to extend the range of the test at the lower end,
and to eliminate the piling up of "0" scores for subjects at the mental defective level.

11
Interpretation of the possible significance of the individual tests will be further

discussed in the chapter on the factorial content of the Scales (Chapter 8) and the
chapter on clinical diagnosis (Chapter 11).
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average adult may have had occasion to answer for himself at some time,

or heard discussed in one form or another. They are for the most part

stereotypes with a broad common base. In this connection, it is of interest

to note that in the foreign adaptations of the Scale the translators have

not found it necessary to make any important changes either in the form

or in the content of the questions. The questions involve no unusual words,

so that individuals of even limited education generally have little difficulty

in understanding their content. Nevertheless, poor verbalizers often make
low scores on the test.

The Comprehension Test holds up well with age and when it begins to

fall off, drops less than most of the other tests. It correlates best with In

formation and Vocabulary and least well with Digit Span and Object

Assembly. Correlations with Full Scale are as follows. W-B I: ages 20-34 =

0.66, ages 35-49 = 0.68; WAIS: ages 25-34 = 0.77, ages 45-54 = 0.82.

Arithmetical Reasoning Test

The ability to solve arithmetical problems has long been recognized as

a sign of mental alertness. Even before the introduction of psychometrics,

it was used as a rough and ready measure of intelligence. Now most intelli

gence scales include items calling for arithmetical reasoning in some form.

The inclusion of such items is fully justified; arithmetical reasoning tests

correlate highly
12 with global measures of intelligence.

In addition to being a good measure of general intelligence the Arithmeti

cal Reasoning Test enjoys the advantage of being easily devised and

standardized. But its merits are lessened by the fact that it is influenced

by education and occupational pursuit. Clerks, engineers and businessmen

usually do well on arithmetic tests, while housewives, day laborers and

illiterates are often penalized by them. Another shortcoming of the test is

that individual scores may be affected by fluctuations of attention and

transient emotional reactions.

The general appeal and interest which the Arithmetical Test has for

most adults should be mentioned. Most adults regard arithmetic questions

as a task worthy of a grownup. They may be embarrassed by their inability

to do certain problems, but they almost never look upon the questions as

unfair or inconsequential. Perhaps our choice of problems has something

to do with this attitude. All the problems touch upon commonplace situa

tions or involve practical calculations. Moreover, they have been so devised

as to avoid verbalization or reading difficulties.
18 The computation skills

required to solve most of our problems are not beyond those taught in the

12 They do so, however, to a lesser degree than certain other tests that enjoy less

popularity, e.g., the Information and Similarities Tests.

18 The last two questions on the W-B I are read by the subject;- on the WAIS, all

arithmetic items are presented orally by the examiner.
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grade school or what the average adult could acquire by himself in the

course of day-to-day transactions.

A practical consideration in drawing up an arithmetic test as part of

an intelligence battery, as indeed in other tests so used, has to do with the

number of items that need to be used. The number of items included must

be sufficient to make the test reliable, but not so numerous as required

for an aptitude examination. The 1939 W-B standardization contains 10

graded items. These on the whole proved adequate but seemed to need

reinforcement at the lower end at some intermediate points. Items at these

levels were accordingly added to the 1955 WAIS standardization, thus

increasing both the range and reliability of the test. 14

Although the influence of education on the individual's ability to answer

arithmetical problems lessens the value of the test as a measure of adult

intelligence, the effect of the interrelation between the two factors is not

entirely negative. It appears that children who do poorly in arithmetical

reasoning often have difficulty with other subjects. A number of examiners

reported they were sometimes able to diagnose educational abilities on the

basis of scores obtained on this test, especially when supplemented by
scores obtained on the general Information Test. The combined scores of

these two tests frequently furnished an accurate estimate of the subject's

scholastic achievement.

The correlations between the Arithmetical Reasoning Test and Total

Scale scores are neither among the highest nor the lowest obtained. They
vary with the age at which they are calculated, being generally higher at

the upper than lower ages. The correlations of Arithmetic with Full Scale

Score are the following: For the W-B I: ages 20-24 = 6.63, ages 35-49 =

0.67; for the WAIS: ages 25-34 = 0.73, ages 45-54 = 0,81.

Memory Span for Digits

Perhaps no test has been so widely used in scales of intelligence as that

of Memory Span for Digits. It forms part of the original Binet Scale and
all the revisions of it. It has been used for a long time by psychiatrists as

a test of retentiveness and by psychologists in all sorts of psychological
studies. Its popularity is based primarily on the fact that it is easy to

administer, easy to score, and specific as to the type of ability it measures.

Nevertheless, as a test of general intelligence it is among the poorest.

Memory span, whether for digits forward or backward, generally correlates

poorly with other tests of intelligence. The ability involved contains

14 Another change introduced was the addition of a time bonus to two of the more
difficult items. However, though the number of items receiving time credit was in

creased from two to four, the proportion of time to accuracy credits was
actually decreased by some 15 per cent.
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little of g and, as Spearman has shown, is more or less independent of this

general factor. Our own results confirm these observations. For a long time

we considered the desirability of eliminating the test from our battery

altogether, but finally decided to retain it for the following reasons: (1)

Although Memory Span for Digits backward and forward is on the whole a

poor measure of intelligence, it is nevertheless an extremely good test at

the lower levels. Except in cases of special defects or organic disease, adults

who cannot retain 5 digits forward and 3 backward will be found, in 9

cases out of 10, to be feeble-minded or mentally disturbed.16
(2) Special

difficulty with the repetition of digits forward or backward is often of

diagnostic significance. Obvious examples are the memory defects which

constitute clinical symptoms in certain organic diseases and other types
of cases, A marked falling off in memory span is often one of the earliest

indications of mental impairment.
16

Low scores on the Memory Span Test when not associated with organic

defect can be due toamiet^^pr inattention. In either case, difficulty in

the reproduction of digits correlates with lack of ability to perform tasks

requiring concentrated effort. Individuals with these defects seem to have

a special difficulty repeating digits backward. This deficiency is sometimes

referred to as lack of mental control. The term is rather unfortunate because

it implies, and is often interpreted as meaning, not only an inability to

hold things before the mind, but also a lack of self-control, in the broader

sense. Both are over-generalizations. Nevertheless, the failure to repeat

digits backward does often correlate with difficulties of attention and

lack of ability to perform tasks which require concentrated effort. Knowl

edge of this fact is frequently an aid to clinical diagnosis. The question,

however, still remains whether the digit-span test might not better be

used as a supplementary test rather than be included in the general intelli

gence test battery.

It should be noted that, as included in the W~B and WAIS batteries,

Memory Span for Digits Forward and Memory Span for Digits Backward

15 Rote memory more than any other capacity seems to be one of those abilities of

which a certain absolute minimum is required, but excesses of which seemingly con

tribute relatively little to the capacities of the individual as a whole. The Memory
Span for Digits Test has the great merit of quickly indicating whether an individual

has that relative minimum.
16 Wells (535) has pointed out that the relation between the number of digits that

an individual can repeat forward and those he repeats backward is often of diagnostic

value in certain organic cases. Alcoholics with Korsakoff syndrome, for example, do

much better on digits forward than on digits backward. Where the discrepancy is

great, it often indicates mental deterioration.

17 For further discussion of the effect of anxiety on this and other tests see Siegman

(456),
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have been combined into a single test. The reasons for doing this were

twofold. The first concerns the limited range of each series when taken

separately. On digits forward, a score range of only 4 points (repeating 5,

6, 7, or 8 digits) includes about 90 per cent of the adult population, and

about the same percentage is included by the ability to repeat 4 to 6 digits

backward. Such a range is obviously too small for a point scale. By com

bining the scores obtainable on both into one test measure, we succeeded

not only in extending the test's range, but also in closing up wide gaps that

obtain between successive scores when the tests are used singly. The second

reason for combining digits forward and backward into a single test was
to limit the contribution of the memory factor to the total scale. If incor

porated as separate tests, they would have contributed % instead of Ki
of the total score.

Although Memory Span for Digits is a familiar test, it is of interest to

include comments made by various examiners regarding it. "The effective

ness of this test depends upon calmness and strict attention to the material

presented. Care must be taken not to give the test when the individual

is fatigued." "The test is sometimes influenced by the auditory factor.

People with defective hearing sometimes fail on it because they do not
hear the numbers distinctly." "It is really best for picking out mental
defectives." The last comment corroborates the point previously stressed,

namely, that many abilities enter into intellectual functioning only as

necessary minima.

Ordinarily, an adult who cannot repeat at least 4 or 5 digits forward is

either organically impaired or mentally defective. Nevertheless, mental
defectives sometimes do well on the Memory Span Test. On the whole, a

good rote memory is of practical value in many situations, but beyond a
certain point has little relation to global intelligence. This is shown by the
fact that the Memory Test correlates least not only with Full Scale Score
but also with most of the other tests of the Scale. It also shows greater
decline with age than most other abilities.

Correlations of memory span with Full Scale Score are as follows.
W-B I ages 20-24 = 0.51, ages 35-49 = 0.52; WAIS: ages 25-34 -

0.64,
ages 45-54 = 0.68.

Similarities Test

Although encountered as occasional items on tests of intelligence, simi
larities questions have been used very sparingly in the construction of

previous scales. It is hard to account for this neglect, as all correlational
studies show that a well constructed similarities test is one of the most re
liable measures of intellectual ability. A possible reason for the bypassing
of the test may be that, at first glance, it impresses one as a kind of task
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that would be greatly influenced by language and word knowledge. Prac

tical experience, however, has shown that while a certain degree of verbal

comprehension is necessary for even minimal performance, sheer word

knowledge need only be a minor factor. More important is the individual's

ability to perceive the common elements of the terms he is asked to com

pare and, at higher levels, his ability to bring them under a single concept.

It is possible to increase the difficulty of test items without resorting to

esoteric or unfamiliar words.

The list of similarities used in W-B I contained 12 paired words. In

the 1955 WAIS standardization, 2 of the original 12 similarities were

dropped and 3 new ones added, making for a net increase of 1 in the list

administered. Some changes were also made in the placement of the items

in order to comply with the newly established order of difficulty. The words

used in each of the standardizations and their order of presentation are

given below.

W-B I WAIS
Orange Banana Orange Banana
Coat Dress Coat Dress

Dog Lion Axe Saw

Wagon Bicycle Dog Lion

Daily paper Radio North West

Air Water Eye Ear

Eye Ear Air Water

Egg Seed Table Chair

Wood Alcohol Egg Seed

Poem Statue Poem Statue

Praise Punishment Wood Alcohol

Fly Tree Praise Punishment

Fly Tree

The Similarities Test has several merits. It is easy to give and appears

to have an interest appeal for the average adult. It is the kind of test which

has been recognized by all investigators as containing a great amount of g.

Over and above this, the test has certain qualitative features, the most

important of which is the light that the type of response sheds upon the

logical character of the subject's thinking processes. There is an obvious

difference both as to maturity and as to level of thinking between the

individual who says that a banana and an orange are alike because they

both have a skin, and the individual who says that they are both fruit.

As already noted by Terman and others, it is not until the individual

approaches adult mentality that he is able to discriminate between essential

and superficial likenesses. But it is remarkable how large a percentage of

adults never get beyond the superficial type of response. It is for this

reason that, unlike previous methods of scoring, the one employed in our
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scale distinguishes between superior and inferior responses by allowing

different credits for each. Thus, when the subject says an orange and banana

are alike because "you can eat them/' and a bicycle and wagon "because

they have wheels/
' he receives a credit of 1, whereas the responses "both

are fruit" and "means of conveyance*' are scored 2. This qualitative

difference in response is of value not only because it furnishes a more

discriminating scoring method, but also because it is often suggestive of

the evenness and level of the subject's intellectual functioning. Some

subjects
1

total scores, even when relatively good, are largely made up of

1 credits, whereas the scores of others are of an unpredictable proportion

of 0, 1 and 2 credits. The former are likely to bespeak individuals of con

sistent ability, but of a type from which no high grade of intellectual

work may be expected; the latter, while erratic, have many more possi

bilities.

Correlations for Similarities with Full Scale Score are among the highest.

For the W-B I: ages 20-34,
18 r - 0.73; for the WAIS: ages 25-34, r =

0.79, ages 45-54, r = 0.80. The decline of Similarities Test Score with age

occupies an intermediate position among verbal tests. It is interesting to

note that although, like the Vocabulary, the Similarities Test deals with

word meaning, it does not hold up nearly as well (but on this point see

subsequent discussion) .

Picture Arrangement Test

The Picture Arrangement Test consists of a series of pictures which,

when placed in the right sequence, tell a little story. The picture series is

not unlike the short comic strips found in the daily papers. The pictures

are presented to the subject in a disarranged order and he is asked to put
them together in the right order so that they make a sensible story. The
correct order is the one originally given to the pictures by the artist.

A test of this type was first used by DeCroly (132). In 1917, several

Picture Arrangement series were tried out by the Army psychologists, as

subtests on a group examination, and found inadequate, but another set

(the Foxy Grandpa series) ultimately found its way into the Army Per

formance Scale (27). It was, however, not used to any great extent. Nor
have other tests of this kind had great vogue in this country, possibly be

cause of the difficulties in scoring as well as in getting up good sequences.

But recently Cornell and Coxe (116) again experimented with some picture

series and included them in their scale,

The picture series of the W-B consist of 7 sets, 3 adapted from the

Army Group Examinations and 4 entirely new ones selected from Soglow's

18 The correlation for ages 36-49 on the W-B I is not available for the reason indi

cated above.
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well known "King" series which appeared in The New Yorker magazine
some years ago. Those adapted from the Army Group Tests were com

pletely redrawn and hi some instances slightly altered as to content. In

the WAIS series, 1 of the W-B I items (No. 3) was eliminated and 2 new
ones added. One of the new items is by the well known cartoonist Hanan;
the other is a reproduction of a cartoon in a Brazilian adaptation of the

tests.

The set of pictures included in our battery represents the final choice

from among more than twice that number originally tried out. They were

selected on the basis of interest of content, probable appeal to subjects,

ease of scoring and discriminating value. Any attempt to satisfy all these

conditions was bound to occasion difficulties, and in spite of the considerable

labor .spent before definitive choices were made, the final selection leaves

much to be desired. The fault, however, is not so much with our particular

selection as with the limitations inherent in all picture arrangement tests,

namely their dependence upon actual content. It is of some importance
whether the story told by the pictures is that of a bird building a nest or a

policeman pursuing a thief in a radio car. The former is a situation a country

boy may grasp at once; the latter may puzzle him a good deal. And what
is true for such simple situations plays an even greater role when the

story told by the pictures is more complicated. The Picture Arrangement
items in both W-B and WAIS represent essentially American situations

and sense of humor, and their appreciation maybe expected to be influenced

by cultural background. That certainly may often be the case. Nevertheless,

taken as a whole, it was rather surprising to discover how few changes were

introduced in foreign adaptations and translations of the test. These will

be considered in our later discussions of the subtests. Cartoons appear to

have an international language of their own.

In spite of certain definite limitations, the Eictoire Arrangement test

has some very worthwhile merits. In the first place, it is the type of test

which effectively m^^sures & subject's ability to comprehend and size up a

total situation. The subject must understand the whole, must get the "idea''

of the story^bjefore.he is able to set himself effectively to the task. There

is, of course, some trial and error experimentation, but the subject is also

called upon to attempt appraisal of the total situation more than in most

other tests. Secondly, the subject matter of the test nearly always involves

some human or practical situation. The understanding of these situations

more nearly corresponds to what other writers have referred to as "social

intelligence."
19 The author, as already indicated, does not believe hi such

an entity. His point of view is that social intelligence is just general intelli

gence applied to social situations. Individuals who do fairly well on the

19
Alas, both delinquents and psychopaths often do very well on this test.
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Picture Arrangement seldom turn out to be mental defectives, even when
they do badly on other tests.

A word as to the method of scoring. In a teat of this kind the question

always arises whether one should allow part credit for possible but incorrect

combinations. The answer depends upon how much the tot gains, that is

improves its correlations with total score when such allowance is made,
In the short series the gain was practically nil; accordingly these were

given either full or no credit depending upon whether they were or were
not arranged in the exact way called for. For the longer series there seemed
to be some advantage in allowing credit for arrangements other than those

envisaged by the cartoons, and certain credite were allowed for them if

they seemed to make sense. What makes sense wan determined by a group
of four judges who had inspected arrangements obtained from some 200

subjects. In general, the number of credits assigned to imperfect arrange
ments was roughly proportioned to the frequency with which the several

arrangements occurred. The final credit system, nevertheless, turned out
to be more or less arbitrary.

This finding was reinforced by additional studies made during the

standardization of the WAIS, with the result that partial credit was
abandoned in most of the Picture Arrangement series. Only the last two
items are now given partial credit, and the number of alternate responses
has been substantially reduced. The basis for these part-credit arrange
ments was their relative correlation with total teat scores, On the other

hand, time credits are now allowed on more of the picture series, thus

increasing the test score range.

The arrangements given in the manuals cover pretty well most of the
rational orders which the individual series permits. Occasionally, however,
a subject does produce a different one for which he is able to give a con

vincing explanation, but for which no credit is allowed in the manual In
most instances, it will be found that disallowing the subject's response
does not materially influence his total score on the test, but provision is

made for the examiner to credit the subject with a reasonable additional
score in special cases. More interesting than the question of credits allowed,
in such cases, is the explanation which the subject may give for his unusual

arrangement. Consistently bimrre explanations are suggestive of some
peculiar mental orientation or even psychotic trend. Even after correct

arrangement is made by a subject, it is often useful to ask Mia to explain
the sequence. This procedure is not an integral part of the test but is highly
recommended whenever time allows. Some examiners have found it useful
to ask the subject to make up a story. With either procedure much dynamic
and characterological material is often obtained, particularly if the stories

are treated in the fashion of a Thematic Apperception Test (TAT) protocol
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Correlations of Picture Arrangement with Full Score are as follows.

W-B I: ages 20-34 = 0.51, ages 35-49 = 0.62; WAIS: ages 25-34 0.77,

ages 45-54 = 0.76. The test correlates unevenly and sometimes unpre-

dictably with other subtests of the Scale, but on the whole the correlation

is higher with the Performance than with the Verbal tests of the Scale.

Picture Completion Test

The name "Picture Completion" is usually associated with a test similar

to the Healy Picture Completion II, in which the subject is required to

complete the sense of a picture by selecting a fitting piece from among
several possible choices. The Picture Completion of the W-B and WAIS
tests merely require the subject to discover and name the missing part of

an incompletely drawn picture. He is shown a picture, e.g., a steamship

minus its funnel or a watch with its second hand missing, and asked to

indicate the missing part. In its present form the test is very much like

that of the Mutilated Pictures of the Binet Scale.

Tests such as the Picture Completion form a part of many group examina

tions.20 Its popularity is fully deserved21 even though the procedures used

in adapting it for group testing generally limit its possibilities. One of these

limitations is that the subject is required to draw in the missing part;

another, that the number of items used have generally been too few and

often far from satisfactory. Preliminary experiments with pictures pre

viously used on group examinations showed that, for the most part, they

were haphazardly chosen. Many of the items were much too easy and

some, unusually difficult.

Suitable items for a Picture Completion Test are hard to find and present

a number of difficulties. If one chooses familiar subjects, the test becomes

much too easy; if one turns to unfamiliar ones, the test ceases to be a good

test of intelligence because one unavoidably calls upon specialized knowl

edge. The 15 pictures included in the W-B I were selected from some 30

to 35 that were tried out over a period of six months with various groups

of subjects of known intelligence levels. Each picture was tried out sepa

rately and admitted or rejected on the basis of its discriminating
22 value.

While a few were included which did not meet all criteria, the final set of

pictures chosen on the whole proved satisfactory. The tests' most serious

limitation turned out to be a relatively restricted range. This limitation

* Among the more familiar are the Army Beta, the Pintner Non-Language, the

Haggerty Delta, the Detroit Kindergarten and Kellogg-Morton Revised Beta.

11 On the Army Beta the test correlates 0.74 with total score and 0.72 with the

Stanford-Binet Mental Age.
M The method by which this was done was similar to that employed in selecting

the General Information items.
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was corrected in the WAIS standardization. The test now consists of 21

instead of 15 pictures and extends through the full weighted wore range of

the Performance part of the Scale, The WAIS Picture Completion retains

11 of the original W-B pictures and adds 10 new ones; 2 or 3 of the retained

pictures have also been partially redrawn.

From a purely psychometric point of view the Picture Completion has

several assets worth noting. It takes relatively little time to administer,

is given in toto and may be repeated after short intervals without risk of

significant practice effect. The test is particularly good in tasting intelli

gence at the lower levels. Ostensibly it measures the individual's basic

perceptual and conceptual abilities in so far as these are involved in the

visual recognition and identification of familiar objects and forms. To be

able to see what is missing from any particular picture, the subject must

first know what that picture represents. But, in addition, he must be able

to appreciate that the missing part is in some way essential either to the

form or to the function of the object or picture. In a broad sense the test

measures the ability of the individual to differentiate emential from

non-essential details. But one must note, again, that the ability of an in

dividual to do this depends in a large measure upon his relative familiarity

with the object with which he is presented, that is to say, upon the actual

content of the picture. A person who has never seen or read about a steam

ship cannot be expected to know that all such boats have funneln and that

these are generally to be found at the center of the ship. Unfamiliar,

specialized and esoteric subject matter must therefore be sedulously avoided

when pictures are chosen for this tot. However, this cannot be done alto

gether. If nothing else, there is always the factor of ex differences to be

considered. For example, in examining the incidence of correct responses

to series, we found that more men than women failed to detect the missing

eyebrow in the picture of a girl's profile, and more women the missing thread

in the drawing of the electric bulb*

Picture Completion generally correlates higher with Performance than

with Verbal tests and usually shows highest loading under the visual motor

factor. Nevertheless, Cohen (112) in his factorial analysis of the WAIS
found it to have a specificity of its own, extraetable as a separate factor,

which, however, he was unable to interpret. Correlations of the Picture

Completion with Full Scale Scores are: W-B I; ages 20-34 - 0.61, ages

35-49 *
0.60; WAIS: ages 25-34 078, ages 45-54 - 0.80, Interestingly

enough, the test holds up with age better than a&y of the Performance

tests, and for this reason is included as one of the "hold" tests ia calculating

deterioration ratios.
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Block Design

The Block Design Test was originated by Kohs, who offered it as a

comprehensive measure of non-verbal intelligence. The initial enthusiasm

for its originator seems fully justified. Adaptations of Kohs Test now appear
in a number of intelligence scales, and our own experience shows that it

conforms to all criteria of a "good" test. It correlates well with a variety
of criterion measures, with total scale score and with most of the subtests

of the scale. It also correlates better with Comprehension, Information and

Vocabulary than some of the verbal tests themselves. Oddly enough, indi

viduals who do best on the test are not necessarily those who see, or at least

follow, the- pattern as a whole, but more often those who are able to break

it up into small portions. In this connection, an early study by Nadel (375)

on intellectual disturbances following certain (frontal lobe) brain lesions is

of interest. As between "following the figure" and breaking up the design

into its component parts, patients with frontal lobe lesions in contrast to

the control group used the former method almost exclusively.

The Block Design Test, as adapted for the W-B I and WAIS Scales, is

basically similar to that employed by Kohs in his original standardization,

but its content has been modified to a considerable degree. The most

important of the changes introduced pertain to the reduction in the number
of test cards used and the alteration in the figure patterns which the sub

ject is asked to reproduce. The reduced number of designs was for the

obvious purpose of cutting down the time allowed for any one test on the

scale. The W-B Block Design Test consists of 7 instead of 17 figures, with

a consequent reduction in the time required for completing the test, from

about 35 to somewhat lessthan 10 minutes. A change in pattern was effected,

both to avoid reproduction of items used on other scales28 and to eliminate

the possible factor of color confusion. The original Kohs included figures

made up of red, yellow, blue and white; the W-B I makes use of only

red and white. In the WAIS standardization, the test was further modified

by having all the sides painted red or white, or a one-half white and one-

half red. This was done to eliminate the possible influence of the color

factor, and to equate more nearly the amount of turning required by sub

jects for finding the faces of the blocks appropriate to the designs.

The Block Design is not only an excellent test of general intelligence,

but one that lends itself admirably to qualitative analysis. One can learn

much about the subject by watching "how" he takes to the task set him..

Already mentioned is the matter of method that may be employed in

assembling the designs, by following the figure versus breaking it up into

l$ The Kohs cards form part of the Grace Arthur Scale.
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its component parts. There is also the difference of attitude and emotional

reaction on the part of the subject. One can often distinguish the hasty
and impulsive individual from the deliberate and careful type, a subject
who gives up easily or becomes disgusted, from the one who persists and

keeps on working even after his time is up, and so on. A number of other

temperamental traits manifest themselves not infrequently in the course

of a subject's performance.

The diagnostic value of the test is particularly worth mentioning. Pa
tients with mental deterioration and seniles have particular difficulty in

managing the test and often cannot complete the simplest design, however

much they try. This is also true of most cases of brain disease. The diffi

culty here seems to be due to a lack of synthesizing ability, or loss of the

"abstract approach/' in K. Goldstein's sense of the term. Nadel found that

in many cases of frontal lobe lesions, the patient's inability to reproduce
the design could be explained on the basis of a loss of ability to "shift."

Some patients seemingly did not know when they had finished, others had

difficulty in attending simultaneously to color and pattern. Still others

would get stuck at certain portions of the design, apparently from an in

ability to integrate the rest of the pattern with it. On the other hand,
Eisenson has observed24 that in many patients with aphasia there is rela

tively little impairment in Block Design performance. Our own view is that

the role of the abstract approach has been greatly overestimated. It is, of

course, reflected in certain types of cases, but in most, low scores on Block

Design are due to difficulty in visual-motor organization.

Examiners' comments on the test are as follows. "The test involves the

ability to perceive forms and to analyze these forms." "It involves the

ability to perceive pattern." "In the Block Design, speed and success (of

reproduction) is largely dependent upon the individual's ability to analyze
the whole into its component parts." "Older adults do not do so well on

it." "It is very good for picking out low grade people." "Artists and artisans

do much better on the test than others." "The Object Assembly and Block

Design Tests seem to get at some sort of creative ability." "Some subjects

are penalized by the time score and by the fact that they 'haven't played
with blocks for a long time.'

" "This test and the Object Assembly are

perceptibly influenced by a person's occupation."

Correlations of the Block Design with Full Scale Score are as follows.

W-B I: ages 20-34 =
0.71, ages 35-49 = 0.73; WAIS: ages 25-34 ==

0.76,

ages 45-54 =
0.72, ages 65-69 = 0.74. Considering the fact that the test

correlates highly with all measures of general intelligence, and yet falls

off consistently with increasing age, we are inclined to interpret the finding

as supporting the view that over-all intellectual ability does in fact decline

w Personal communication to author.
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with age. For the same reason it may be regarded as an excellent measure
of deterioration, a conclusion which is confirmed by a number of studies

(267).

Digit Symbol Test

The Digit Symbol or Substitution Test is one of the oldest and best

established of all psychological tests. It is to be found in a large variety of

intelligence scales, and its wide popularity is fully merited. The subject

is required to associate certain symbols with certain other symbols, and

the speed and accuracy with which he does it serve as a measure of his

intellectual ability. The one concern that presents itself in the use of the

Digit Symbol Test for measuring adult intelligence is the possible role which

visual acuity, motor co-ordination and speed may play in the performance
of the task. Experience with the test shows that, except in cases of individ

uals with visual defects and specific motor disabilities, the first two are not

of significant importance; but the case for motor speed cannot be dis

counted. We know from general observation and from some experimental

studies that older persons do not write or handle objects as fast as younger

persons, and what is perhaps equally important, they are not as easily

motivated to do so. The problem, however, from the point of view of global

functioning, is not merely whether the older persons are slower, but whether

or not they are also "slowed up." In trying to resolve this point we are

confronted with the following somewhat paradoxical situation. When the

Digit Symbol is administered over a wide adult age range, scores on the

test begin to decline earlier and to drop off more rapidly with age than other

tests of intelligence. At the same time, however, the test's correlation with

Full Scale scores at different ages remains consistently high. This suggests

that the older persons may be penalized by speed, the penalty being

"deserved" since resulting reduction in test performance is on the whole

proportional to the subject's over-all capacity at the time he is tested. There

is strong evidence that the older person is not only slower but also "slowed"

up mentally. The question that remains is whether speed as well as power

should be given weight in the evaluation of intelligence. The author's

point of view is that it should, and for this reason the Digit Symbol Test

has been systematically included in his intelligence scales.

Neurotic and unstable individuals also tend to do rather poorly on the

Digit Symbol (as indeed on all other substitution tests). The inferiority

of neurotic subjects on tests of this kind was noted as long ago as 1923, by
Tendler (486). Tendler suggested that this was due to some sort of asso

ciative inflexibility in the subject, and a tendency toward mental confusion.

More obviously neurotic subjects do badly on this test because they have

difficulty in concentrating and applying themselves for any length of time
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and because of their emotional reactivity to any task requiring persistent
effort. The poor performance of the neurotic represents a lessened mental

efficiency rather than an impairment of intellectual ability,

The Digit Symbol Test incorporated in the W-B Scale was taken from
the Army Beta.25 This particular form of Substitution Te^t (originally
devised by Otis) has several advantages over many of the others commonly
used. One is that it comprises a sample demonstration which permits the

examiner to make certain that the subject understands the task. Another
is that the subject is required to reproduce the unfamiliar symbols and not
the associated numerals. This fact lessens the advantage which individuals

having facility with numbers would otherwise have. The only change made
from the way the test is administered is in the matter of time allowance.

The two minutes allowed on the Army Beta was found to be too long. There
was a tendency for scores to pile up at the upper end. Reducing the time
not only eliminated this shortcoming, but also improved the distribution

of test scores when these were converted into standard deviation equiva
lents. Several different time allowances were tried out, and a period of 1%
minutes was found to give best results. Correlations of the Digit Symbol
with Full Scale Scores are as follows. W-B I: ages 20-34 0,67, ages
35-49 =

0.69; WAIS: ages 25-34 0.63, 45-54 * 0.89.

O6;ecf Assembly

The Object Assembly Test consists of three or four figure form-boards

(3 on the W-B, 4 on the WAIS), The W-B I "objects" comprise a Manikin,
a Feature Profile and a Hand. The Manikin is essentially the same as that
devised by Pintner and first used on the Pintner-Paterson scale (399),

except that the features have been redrawn to make them more human in

appearance. Our Profile resembles that used by the Pmtner-Patarson test

but differs from the original in several respects. It is a profile of a woman's
head instead of a man's, the ear is divided into two instead of four parts,
and a piece has been cut out at the base of the skull The Hand is entirely
new and was devised by the author. As presented to the subject, it consists
of a mutilated hand from which the fingers and a large section of the palm
have been cut away. The Elephant has been added to the WAIS series and
was also devised by the author. It consists of a side view of a smallish

pachyderm which has been cut up asymmetrically into six pieces which the

subject is required to put together. Details as to method of presentation and
scoring will be found in the Scale manuals.
The ObjectAssemblywasincluded in ourtestbattery aftermuch hesitation.

We wanted at least one test which required putting things together into a
46 It likewise forms part of the original Army Performance Tests; the test has also

been included in the Cornell-Coxe Performance Scale.
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familiar configuration. Our experience over a long period with the commonly
used form-boards had convinced us that whatever their merit when admin

istered to children, they were often ill-adapted for testing adults. Most of

the standardized form-boards are much too easy for the average adult, and

at the high levels have very little discriminative value. The distribution

tables26 for these form-boards, moreover, have unusually large scatter.

Taken singly, most of them have low reliability and predictive value. The

Manikin and Feature Profile seemed better in this respect than most of

the form-boards, but not much. Like all form-boards, they also show great

practice effects.

In spite of the foregoing limitations, the Object Assembly Test has a

number of compensating features, and it is primarily because of these that

it was kept in the Scales. The first point to be noted is that while the test

correlates poorly with most of the subtests, it does contribute something to

the total score. Secondly, examination of the Object Assembly scatter

diagrams shows that the low correlations it has with the other tests, are

due primarily to the large deviations of a relatively small and seemingly

special group of individuals. This means, perhaps, that the Object Assembly

is a poor test only for certain types of individuals. If the test is appraised

on the basis of criteria which are not influenced in a marked degree by the

atypical individual, its rating is considerably enhanced. For example, if

one considers mean scores alone, the Object Assembly shows a rather good

rise with ageup toabout 16 years, and remains relatively stableup to age 40.

The best features of the Object Assembly, however, are its qualitative

merits. Various examiners have praised the test repeatedly, because "it

tells you something about the thinking and working habits of the subjects."

The subjects' approach to the task may in fact be one of several kinds.

The first is an immediate perception of the whole, accompanied by a

critical understanding of the relation of the individual parts. This is partic

ularly true of responses to the Manikin test, from which one can distin

guish between the individual who recognizes from the start that he has a

human figure to put together, and another, usually a mental defective,

who has no idea what he is assembling but merely fits the pieces together

by the trial and error method. A second type of response is that of rapid

recognition of the whole but with imperfect understanding of the relations

between the parts. This is best evidenced by the manner in which many

subjects handle the Feature Profile. Still a third type of response is one

which may begin with complete failure to take in the total situation, but

which after a certain amount of trial and error manifestation leads to a

sudden though often belated appreciation of the figure. Such performances

>For distribution tables, see Pintner-Paterson (399), pp. 97-137.
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are most frequently met with in the case of the Hand. Altogether, the Object

Assembly Test has a particular clinical value because it often reveals the

subject's mode of perception, the degree to which he relies on trial and error

methods and his manner of reaction to mistakes.

Among the comments made on the test are the following. "The Object

Assembly, like the Block Design Test, seems to get at some sort of creative

ability, especially if the performance is done rapidly." "Successful reproduc
tion of the Object Assembly items depends upon the subjects' familiarity
with figures and their ability to deal with the part-whole relationship."

"People with artistic and mechanical ability seem to do very well on this

test." "It sometimes reveals the ability to work for an unknown goal."
"Some subjects continue working at putting together the Hand although
they seem to have not the slightest notion as to what it is they are putting

together." To this extent the tests are of value in revealing the capacity to

persist at a task. Some subjects tend to give up very quickly and are

discouraged by the slightest evidence of lack of success. Correlations on the

Object Assembly with Full Scale Score are as follows. W-B I: ages 20-34 =
0.41, ages 45-59 =

0,51; WAIS: ages 25-34 =
0.58, ages 45-54 = 0.65.

Vocabulary Test

Contrary to lay opinion, the size of a man's vocabulary is not only an
index of his schooling, but also an excellent measure of his general intelli

gence. Its excellence as a test of intelligence may stem from the fact that
the number of words a man knows is at once a measure of his learning
ability, his fund of verbal information and of the general range of his

ideas. The one serious objection that could be raised against it was that
a man's vocabulary is necessarily influenced by his educational and cultural

opportunities. In deference to this objection, the Vocabulary Test was
employed, in the early stages of the W-B I standardization, only as an
alternate test,

27 but its general merits soon became so apparent that in

the 1941 edition of the Measurement of Adult Intelligence its use as a "regu
lar" test was strongly recommended. In the case of the WAIS, the Vocabu
lary Test has formed an integral part of the Scale from the start.

The WAIS vocabulary is a new word list of about the same difficulty as
the W-B I, but consisting of 40 instead of 42 items. Another difference (not
intended) is that the WAIS list contains a larger percentage of action words
(verbs). The only thing that can be said so far about this difference is that

17
Actually, the main reason for its provisional omission was the fact that it might

be unfair to illiterates and persons of foreign languages, but this factor proved less
serious than first thought, and the omission of the Vocabulary or any other subtest
which, for

Diverse reasons, may be considered unfair to particular subjects is now
left to the judgment of the examing psychologist.
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while responses given to verbs are easier to score, those elicited by substan

tives are frequently more significant diagnostically.

A test calling for definition of words is often of value because of its

qualitative aspects. There is an obvious difference in the reasoning ability
28

between two adults, one of whom defines a "donkey" as "an animal" and

the other who defines it in such terms as "it has four legs" or that "it looks

like a jackass." Sometimes the quality of a subject's definition tells us

something about his cultural milieu. The type of word on which a subject

passes or fails is always of some significance. Dull subjects from educated

homes often get uncommon words like "vesper" and "encumber" but fail

on "gamble" and "slice;" the pedant will get "espionage" but fail on "span

gle," get "travesty" but fail on "matchless," etc. Perhaps more important

from a clinical point of view, is the semantic character of a definition which

gives us insight into an individual's thought processes. This is particularly

true in the case of schizophrenics, the formal aspects of whose language

disturbance is frequently diagnostic.
29

In estimating the size of a person's vocabulary, items of the kind just

discussed do not enter into the quantitative evaluation. What counts is

the number of words that he knows. Any recognized meaning is acceptable,

and there is no penalty for inelegance of language. So long as the subject

shows that he knows what a word means, he is credited with a passing

score. The general rule, when in doubt, is to match the subject's responses

against the acceptable definitions and to score accordingly.

The Vocabulary Test holds up better with age than any other test of

the Scale. The number of words correctly defined by successive age groups

between 25 and 50 remains fairly constant, but the words "passed" by the

groups are not of the same order of difficulty. In general, the more difficult

words are passed by the older groups with greater frequency than by the

younger groups. Table 66 (Appendix 3) compares the percentage of words

passed and failed on the WAIS vocabulary in the age groups 16-19, 25-34

and 55-64. Correlations of Vocabulary with total score as well as with

most of the Verbal tests are systematically high between 0.7 and 0.9 and

remain consistently so across the age range. WAIS Vocabulary with total

score at ages 25-34 correlates O82; ages 45-54, 0.83.
30

28 We entertained for a long time the possibility of using preciseness and accuracy

of definition as a basis for scoring, but actual attempts to do so proved impractical.

2* See Chapter 11.

80 The correlations of W-B I Vocabulary with Full Scale Score were not done

in the original standardization, but have been supplied by later studies. They are

of about the same order as those of the WAIS.



Chapter 6

Populations Used in 1939 and 1955
Standardizations

The W-B I Scale was standardised on 1750 subjects of both sexes, ages

7-69; the WAIS on 1700 subjects, both sexes, ages i&~64, plus an addi

tional 475 subjects of both sexes, ages 60-75 and over. Description of

the sources and demographic characteristics of the subjects examined

have been analyzed elsewhere, 1 In this chapter we shall touch upon the

major population factors or variables that may affect the validity and

applicability of the norms obtained. These factors need special considera

tion because the diagnostic value of a test depends, to a large measure,

upon the degree to which the characteristics of the originally tested groups

approximate those of the general population to which the test will be

subsequently administered.

The first of these factors is that of age. In the caae of children, its bearing
on test scores is so obvious that separate norms for different ages have
been the rule almost from the time that intelligence scales were introduced.

But in adult testing this was not always the case. In evaluating intelligence

test performance of adults, the practice for a long time was to treat all

individuals over 16 years as constituting a single age group. This assump
tion was unwarranted and, as we have seen, led to serious error in the inter

pretation of test findings. One cannot use the norms for & boy of 16 in

evaluating the performance of a man of 60 any more than one can use the

norms of a child of 6 in evaluating that of a boy of 16* The age factor has
to be taken into account at every age.* This was done on the W-B I and
the WAIS by establishing separate age norms for different ages and age
groups. The age distribution of subjects used in the W-B I and WAIS
standardizing samples are given in Tables 7 and 8,

The second important factor in the standardization of any intelligence

1
Wechsler, D. (519, 525); Doppelt <fc Wallace (147).

*
Changes of ability with age and the problems they preaent in the evaluation of

adult intelligence will be discussed in some detail in Chapter 9,
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TABLE 7

Distribution of subjects used in WB-I standardizing samples (by age)

TABLE 8

Distribution of subjects used in WAIS standardization sample (by age and sex)

Old age sample used in Kansas City study

test is education. Practically all studies show that educational attainment

(as measured by test scores) correlates to a high degree with scores on

tests of intelligence. The correlations range from about 0.60 to 0.80. The

r's between the last grade reached and Full Scale scores on the W-B I

and WAIS are respectively 0.64 and 0.68. A correlation of this order sug-
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gests that the ability to do well on intelligence tests may be largely de

pendent upon formal education, and has so been interpreted by a number

of authors (326). This conclusion, without considerable qualification, is

misleading as well as unjustified, and will be further discussed in Chapter 9.

In this chapter we shall deal with the problem of education primarily as

a variable that needs to be considered in test standardization.

Dealing with the educational factor in the standardization of an adult

test presents a number of problems. It might seem that the simplest way
of dealing with it would be to establish separate norms according to amount
of schooling. This would be an ideal procedure but to do so, even for a

limited number of categories, would require considerable increase in the

number of individuals needed for the standardization. For example, if

only five educational levels were taken into account, one would have to

increase the standardizing population fivefold, if eight categories, eight

fold, and so on. The procedure would not be so extensive in the case of

school children, because at this level there is a fairly close correlation be

tween school age and chronological age. But in the case of adults one runs

into all sorts of difficulties, not only because of the unevenness in scholastic

attainment in different segments of the population, but also because the

educational distribution of the American adult population is constantly

changing. Added to these problems is the fact that other criteria or dif

ferentiae, for example that of occupational status, must be simultaneously
considered. In the 1939 standardization, this seemed to offer a much more

satisfactory basis of selection with the facilities available, and was the one

primarily used for the W-B I sampling. In the case of the 1955 (WAIS)
standardization, occupation and education, as well as sex and age,

8 were

simultaneously considered. Thus, the demand upon an examiner might
be to obtain a male semi-skilled laborer, age 30-34, grades completed eight

years or less; or a housewife, age 25-29, a college graduate. Comparison
of the educational level of the population of the country as a whole at

the time of standardization is shown in Tables 9 and 10. As will be noted,
the tables present the data in somewhat different form but furnish essen

tially similar information.

A third factor which might be thought of as possibly important in the
standardization of an intelligence test is that of sex differences. With
respect to this factor most of the available data, until recently, related to

differences observed in test performance of boys and girls. Briefly sum
marized, the data showed occasional significant, though generally small,
differences on certain individual tests. For example, boys tend to do better
on arithmetical reasoning, and the girls better on vocabulary tests (539)

8
Also, geography, urban vs. rural, and color.
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TABLE 9

W-B I adult sample by education (male and female, ages 17-66)

* Estimated level of education of United States adult population derived from

data (1934) furnished by Dr. David Segal, Educational Consultant, Education Of

fice, Department of Interior.

TABLE 10

WAIS standardization sample by education (male and female, ages 16-6Jf)*

* For a more complete breakdown by age and sex, see Table 5 in WAIS manual

(524).

t Based on 1950 United States census reports; for complete reference, see WAIS
manual (524), p. 10.

t Schooling completed.

But when the total score is taken into consideration, that is to say, when

the individual tests are combined into batteries, these differences tend to

cancel each other. It is not clear, however, whether this nullification of sex

differences is due to a real average or to an artifact resulting from a special

selection of tests. For example, in the 1937 Stanford Revision, Terman

and Merrill (488) eliminated items which were significantly in favor of

one sex or the other. In the original W-B I selection of tests the same pro

cedure was generally followed. Thus, the Cube Analysis Test was dropped

from the W-B I battery when it was discovered that the mean scores for
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men and women showed systematically large differences in favor of

the former.

On the W-B I, women tended to obtain higher mean total scores at

almost every age. The differences were small, but the author, unduly

impressed by the trend rather than the magnitude of the differences,

interpreted the findings as indicating female superiority, Unfortunately
for this interpretation, subsequent studies with the W-B I (73, 263) did

not confirm the conclusion. Moreover, the 1955 WAIS ^standardization

showed the very opposite trend; this time the male subjects tested systemat

ically higher.* If one averages the two sets of data, the difference becomes

negligible, but this conclusion applies only to the Full Scale Scores; the

individual subtests of both Scales continue to show clear-cut sex differences,

with women doing better on some of the tests and men on others. These

findings and their broader implications will be considered in Chapter 10.

Finally, we come to a group of factors which on both theoretical and

practical grounds can be assumed to influence intelligence test results,

but whose specific impact is difficult to evaluate because of the complexity
of their interaction. We refer to the factors of race, social milieu and eco

nomic status. Here again, our view is that in an ideal standardization

there ought to be separate norms for each of these categories, to make
allowance for their respective influences. We do not think, however, that

it is possible to do this at present, particularly when those to whom we

might look for the facts are at such great odds among themselves as to

what the facts are. In the original W-B standardization we circumvented

the "white v$. non-white" problem by not including non-white subjects
in the standardization norms. Non-white subjects were omitted because

it was felt at the time that norms derived from a mixed population could

not be interpreted without special provisos and reservations. This appears
now to have been an unnecessary concern, first because the admission

of non-white subjects into the standardization would, in view of their

number, have only negligibly altered the norms, and second, because

certain other groups whose inclusion might have similarly been questioned
were nevertheless used. In the 1955 WAIS standardisation some 10 per
cent of the total sample were non-white subjects* This percentage roughly
represents the proportion of non-white to white population ia the United
States at the time (1950 census). "Praetieal" handling of the problem does

not, of course, imply an answer to the question of whether or not there

are ethnic and cultural differences in intelligence, That such differences

exist appear open to little doubt. How significant they are or to what degree
they need to be taken into account in a national standardisation such as

ours is a matter that still is to be answered, In any event, no attempt was

4 Both findings could, of course, be the result of sampling errors; m the case of the

WAIS, they do not appear to be so (see p, 101,
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made to establish separate norms for different racial (or national) groups

in either the W-B I or the WAIS. The norms as they stand, particularly

on the WAIS, seem to be reasonably representative of the country as a

whole, and to this extent may be said to represent a fair cross-section of

TABLE 11

WAIS means and standard deviations (on Verbal, Performance and Full Scale Scores

of national sample) by age and urban vs. rural residence*

1 These age groupings do not correspond to groupings used in the WAIS Manual,

in which 10 year age groupings were used starting with age 25.

TABLE 12

Means and standard deviations on Verbal, Performance, and WAIS Full Scale Scores

of total national sample by urban-rural residence*

1 This table does not include the institutionalized feeble-minded.
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what may be called "American intelligence" as of the time of standardiza

tion.

The subjects tested in the W-B standardization, though matched against

the total population of the United States, were mostly urban from the City
and State of New York. This, in the absence of other resources, seemed a

reasonable procedure since the mean intelligence level of the white popula
tion of the State of New York had been shown by previous studies to be

not far from the average for the nation as & whole. In the case of the WAIS
no such assumption was necessary. Subjects from all parts of the country
in rough proportion to the population of the different sections covered

were tested. The actual proportions allotted to the different parts of

the country are given in detail in the WAIS Manual (524).

In addition to age, sex and education (and race in the limited way de

scribed above), the following other factors were considered in the stand

ardization of the WAIS: occupation, geographic distribution, urban vs.

rural residence. That these factors can and do influence test performance
to some degree is a necessary assumption, but no effort was made to deter

mine to what extent each may have affected the norms. What was done
was to match subjects so far as possible in terms of over-all national dis

tribution (524). In general we were guided by and, wherever possible, we
followed the categories employed in the United States censua. The WAIS
matching for geographic regions and urban residence is given in Tables
2 and 3 of the WAIS Manual
The separation of our sample into urban w. rural subjects was important

not only because it gave proportional representation to the various parts
of the country but also because it revealed what might have been expected
on the basis of previous studies (498a), that populations so dichotomized

attained different score levels on tots of intelligence. On the WAIS stand

ardization, urban populations attained scores on the Full Scale approxi
mately % sigma greater than rural subjecte, and this difference seems to

hold for Verbal and Performance at most age levels (Tables II and 12),
The differences observed may be variously interpreted, but are perhaps
best accounted for by the selective operation of associated occupation
and education. Another explanation sometimes given is that, in the past
half century, migration to larger cities has tended to drain off the more

enterprising (?) segments of our rural population. But this has to be verified.

As regards the population sampling as a whole, it should be noted that
all individuals examined were voluntary subjects- No known hospital or

mentally disturbed subjecte were included. On the other hand, the total

sample includes roughly 2 per cent of known mental defectives examined
in the State institutions.



Chapter 7

Basic Data and Test Results

The intelligence examinations presented in this book are point scales.

This means that an individual's intelligence rating is obtained ultimately

from a summation of the credits (or points) which he is given for passing

various test items. The first problem which confronts one in such a scale is

to decide what portion of the total number of credits should be assigned

to each of the tests. This is the statistical problem of "weighting." One

way of meeting it is to let the test weights take care of themselves by simply

allowing one point for each item correctly passed. Such, for example, was

the procedure employed on the Army Alpha, where the number of items

on the several tests determined the final amount that each test contributed

to the scale. A second way is to use some predetermined scoring system

that will fix in advance the proportion which each test contributes to this

total score, irrespective of the number of items it may happen to contain.

The latter method was the one employed in the standardization of the

WAIS and W-B I Scales.

An assumption made in the standardization of both scales was that once a

test was admitted as a suitable measure of intelligence, it was to be ac

corded the same weight as any of the others so admitted. This is based

on the theory that intelligence is "assortative" rather than "hierarchical."

The theory does not imply that the tests are equally "good" or effective

measures of intelligence, but only that each test is necessary for the com

prehension measurement of general intelligence. It is for this reason that

the~autK6f hLas^rejectedr suggestions to drop such tests as the Object As

sembly and Digit Span. Despite their limited reliability and relatively

low correlation with the rest of the scale, they nevertheless contribute

measures which need to be taken into account in appraising the effective

intellectual ability of the individual. In any event, it may be noted that

when a scale consists of a considerable number of tests, the weight allocated

to any single subtest does not ordinarily affect the total score to any

significant degree. This approach also has the advantage of not penalizing

93
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individuals who may have limited aptitude (and of not favoring others

who may have special aptitude) for the type of performance called for by
a given test.

The methods used by the author in equating the individual subtests

of the WAIS and W-B I are described in detail in previous publications

(517, 524). In general, scaled scores for each test were derived from basic

reference groups from the standardization samples, comprised of 500

subjects between the ages of 20 and 34 in the case of the WAIS and 350

subjects in the case of the W-B L The raw scores attained by the subjects

in these reference groups on each of the subtests were individually dis

tributed, and then converted to scales with a mean $cakd score of 10 and a

standard deviation of 3.
1 The object of this conversion was, of course, to

equate each of the subtests of the scales with one another. It enabled us

to establish tables of equivalent scores in which the original raw scores

on each test were now expressed in terms of multiples or fractions of their

converted S.D.'s. It is these scores that are used in calculating IQ's and
in obtaining all norms that define a subject's final 1Q* rating on each of

the scales.

Principal Result*

Detailed results of the W-B I and WAIS standardisations will be found

respectively in the earlier editions of the Mmmtommt of Aduli Intel

ligence and in the WAIS manual. In the following section we propose to

bring together the major findings of both standardizations, and add some
new data which for one reason or another were not available at the initial

publication. We shall not, however, attempt to review the extensive litera

ture dealing with the W-B I and shall refer to only such of the findings
in these studies as may be relevant to our argument. The basic data for

both standardizations are given in Tables 13 and 14* These present in

running form the mean scores (and standard deviations) by age of the

entire populations tested in the 1939 and 1955 standardisations of our

scales.

The first fact revealed by the tables is that age, as anticipated, is an

important factor in intelligence test performance. The age curve for the

W-B I has already been given and discussed (p. 31). A comparable curve
for the corresponding WAIS data is BOW presented in Figure 2, The WAIS
and W-B I curves are essentially alike except for two possibly important
points: 1) The age of maximal performance on the WAIS ^advanced some

5jy^s, ie.,TsToo^^

1 Details of the statistical methods employed are given in Appendix I,
* The concept of the KJ has already been discussed in Chapter 2- The statistical

method by which W-B I and WAIS IQ's were derived Is given in Appendix I.



TABLE 13

Wechsler Bellevue Intelligence Scale Form I

Means and standard deviations of sums of scaled scores on 5 Verbal, 5 Performance
and Full Scale of 10 tests

TABLE 14

Wechsler Adult Intelligence Scale (WAIS)
Means and standard deviations of sums of scaled scores on 6 Verbal, 5 Performance

and Full Scale of 11 tests

Kansas City old age sample

95
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FIG, 2. Changes with age in Full Scale Scores of the Wechsler Adult Intelligence

Scale, Ages 16-75 and over.

interval 20 to 25 years. 2) Beginning with age 30 and continuing at least

up to age 65, the mean test scores of the WAIS show a consistently smaller

falling off with age than do the W-B I scores,

A second important fact revealed by the data in Tables 13 and 14 is

the change in relative variability of the test scores with age. This change
observable in both WAIS and W-B test scores is more clearly seen if one

TABLE 15

Coefficients of variation WB-I weighted car* 10-00
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TABLE 16

Coefficients of variation WAIS Scaled Scores, ages 16-75 and over

Kansas City old age sample

divides the successive S.D.'s by their corresponding means. Tables 15

and 16 give the coefficients (<r/M X 100) so obtained. The coefficients of

variation show systematic decline until about age 17; then, reversing their

trend, they increase in magnitude, slowly at first, and more rapidly after

age 40. The increasing variability of intellectual ability in later adulthood

(as well as higher variability in children) is in line with similar observations

made of many other biometric functions (435) .
3

It should be noted that the changes of variability with age which we

have been discussing have to do with variance in absolute test score and

not in IQ level. IQ's by definition, that is, the way we calculate them, are

independent of age, and so no differences may be expected other than

those due to sampling. This makes for the so-called constancy of the IQ, a

problem which can be discussed from several points of view. Actually,

the problem of the constancy of the IQ involves two questions: 1) the

reliability of the IQ test as a measuring instrument, and 2) the stability

of the measures obtained with it. The two are closely related, but it is

8 The decrease of variability in the intelligence test score with age in the early

years may be due in part to the unevenness in the rate of maturation of children and

in part to the hidden role of education. The effects of education, contrary to hopes

of educators, are to make us more, rather than less, alike (511). A comparable factor

serving to increase variability among adults is the selective effect of professional and

vocational pursuits. What we do in daily life changes us more than what we have

learned in school.



98 ADULT INTELLIGENCE

TABLE 17

Comparisons between intercorrelations of subte&te of W-B 1 and WAIS with Full

Scale Scores, ages $Q-$4 and f-$4, re&pccttwly

* Each test vs. total minus test. Number of subjects, 355,

t Each test vs. total corrected for contamination. Number of subjecta, 300.

J Vocabulary r of W-B I estimated.

primarily with the latter that the problem of the constancy of the IQ is

associated, that is, with the question of whether an individual retested

with the same or equivalent instrument at varying intervals may be ex

pected to attain the same or roughly equivalent IQ. The answer to this

question is much more difficult. Much depends on how we define the terms

same or roughly equivalent, that is, the range of admissible differences

between test and retest IQ. Nevertheless, if the IQ is to have any practical

(predictive and diagnostic) value, one must assume and, of course, even

tually demonstrate that it remains invariant over a considerable period

of time. The extent to which the W-B I meets this criterion has been at

tested by clinical experience over the years and verified by at least one

controlled study (477). Both sources indicate that the W-B I (and WAIS)

Te*t md Infer***** Variability

In selecting tests for a composite scale, common practice posits that

the subtests should correlate highly with the total score (aa criterion)

and only modestly with each other. This is oa the theory that a high correla

tion with total score indicates that the tests measure essentially the same

thing while the lower inter-test correlations imply that the tests measure

different aspects of the criterion. The subtests of both the W-B I and

the WAIS are for the most part in accord with this expectation, Table 17

4 For further discussion of constancy of IQ see Chapter 11, p. 157*
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TABLE 18

Correlations of the individual subtests of the WAIS with Full Scale Score

at different age levels*

* Abstracted from Tables 16 and 17 of WAIS manual (524).

gives the inter-test correlation of the subtests of the W-B I and the WAIS
with Full Scale Score for the age groups 20-34: and 25-34, respectively.

Table 18 gives the correlation of the individual subtests of the WAIS
with Full Scale Score at different age levels for the entire standardization

span. Tables 19 and 20 give the individual subtest intercorrelations for

the W-B I and the WAIS for ages 20-34 and 25-34, respectively.

A question of recurrent interest is the possible influence of sampling,

sex and age on the order of the correlations obtained. A priori, we should

TABLE 19

Intercorrelation of the tests W-B I, ages &0-S4, 865 subjects, male and female*

1 From Measurement of Adult Intelligence (517), p. 223.
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TABLE 20

Intercorrelation of the te&UWAIS ages ##-$4, ISO female subjects*

* From l^ecMer Adult Intelligence Scale Manual (524), p. 16.

expect that all would have some relevance. Sampling elearly does (284a).

As regards the influence of ex% the number of canes included has been

generally too small to warrant definitive concIutuonB. In the ciie of age,

the documentation is considerably better. In both the WAIS and the W-B
I inter-test correlations as well as subtext correlation** with total score

are fairly even throughout the adult ages (18 and ovcr) t although in the

ease of the W-B I there is a slight tendency for correlations to increase

with age. There is some variation in the individual subtesta but this, as a

TABLE 21

WAIS range and median of inter-test correlation c&effidmt* for

of seven age groups*

* From Doppelt and Wallace (147).
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rule, is not significant. The range and median of the intercorrelations

for each of the seven age groups of the WAIS are given in Table 21. The

relatively similar order of correlations obtained is perhaps related to the

like factorial composition
6 at different ages.

Reliability of W-B I and WAIS

Reliability coefficients for the W-B I and the WAIS Full Scale Scores

and IQ's vary from 0.90 to 0.97 and for the Performance and Verbal

parts from 0.84 to 0.96. In the initial W-B I standardization, a 4 X 4

test correlation (Information, Digit Span, Picture Completion and Block

Design X Comprehension, Arithmetic, Picture Arrangement and Digit

Symbol) gave a reliability coefficient of 0.90. Unfortunately, the SEm was

not obtained at the time. This omission was remedied by other investigators

(135) through subsequent test-retest studies. Results of one such study is

given in Table 22. In the case of the WAIS, split-half reliabilities were

done on the main standardization population for all subtests as well as

the principal parts of the Scale, and these are shown in Table 23. The

W-B I reliabilities for Full, Verbal and Performance parts of the Scale

are somewhat lower than those of the WAIS, but still generally satisfactory.

Equally as important as the values of the reliability coefficients obtained

on the W-B I are the data regarding changes in IQ that may be expected

on retest. The average change in IQ has been found to vary (214) from

5 to 8 points for the Full Scale, with the change in Verbal IQ approximately

half that of the Performance. In general the amount of increase is unrelated

to the interval between retests for intervals from 2 weeks to 3 months (477) .

The larger increase in the Performance IQ as compared to the Verbal is

due primarily to the practice effect to which performance tests are liable.

Similar findings have been reported in comparisons made between pre-

and postlobotomy test scores, although in these instances the changes in

Full Scale IQ's are either negligible or in a negative direction (288) .

While the reliability of the WAIS and the W-B I Scales as a whole

(Full, Verbal and Performance) is quite satisfactory, that of the in

dividual subtests, with some exceptions, leaves much to be desired. The

low reliability of some of the W-B I and WAIS tests is primarily due to

the fact that most of these subtests contain too f^wjtems, particularly

as regards the number of itemsa^allane for any given level of perform

ance an inevitable consequence of the time limit set for
the^cales

as a

whole. The low reliabilities of the subtests neveirtEelessTnng up the ques

tion of the legitimacy of using individual test scores for establishing clinical

6 This was found to be the case in the factor analysis of the WAIS; it was not,

however, always true, in the case of factorial studies of the W-B I. On this point,

see Balinsky (34).
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TABLE 22

Reliability coefficients and standard rror of mm$itr$m$nt for W~
subtexts and i

* From Derner ei oJ. (135).

t Standard errors are in terms of weighted icor poiatu for th mibteets, and IQ
points for tne Scales.

diagnoses. The compelling answer to this question 5s that tests of low

reliability cannot be so used with any degree of confidence. But it must
also be borne in mind that diagnostic patterning does not depend entirely

upon the reliability of the subteete employed. Equally important are the

validity of the individual subtests and the number of other tests brought
into the eonfigurational relationships which one is seeking to establish.

This matter will be discussed in the chapter on clinical diagnoses (Chapter
11).

Difference* Between Verbal and Performance Part*

0f the r-B I and the WAIS

The correlations between the Verbal and Performance part of both
the W-B I and the WAIS vary from 0,55 to 0,80 (median 0,65} depending
upon the sample of population investigated. For the ag group 20-25

(original W~B I Standardisation) the correlation was 0.71. For the principal
age groups of the WAIS the correlations were as follows: ages 18-19,
0.77; 25-34, 0.77; 45-54, 0,81. These correlations are fairly high but not

sufficiently high that substantial differences IB the separate IQ's obtained

by any individual may not occur.
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TABLE 23

Reliability coefficients and standard errors of measurement for WAIS
subtests and Scales

* The SEm is in Scaled Score units for the tests and in IQ units for the Verbal,

Performance and Full Scale IQ's.

The mean difference between Verbal and Performance IQ's on the

standardizing populations (WAIS) was, as expected, approximately zero.

This, of course, only means that the positive and negative differences were

on the whole equal and symmetrically distributed. To ascertain the chance

of a subject's attaining a Verbal minus Performance difference of stated

magnitude, one need& to note the degree of dispersion of the individual

measures about the mean. This information is furnished in Table 24.

TABLE 24

Mean differences between WAIS Verbal and Performance IQ's (V-P)

for 5 age groups (unclassified)
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TABLE 25

Mean differences between WATS Verbal and Performance IQ's (V-P) for S combined*

age groups (18-54} when classified according to Full Scale IQ's

* The "Ns" for IQ's of 79 and below and 110 and above were too low to be treated

separately.

The means and standard deviations of the WAIS Verbal minus Perform

ance differences calculated for about half of the standardization population

are given separately for three age groups, From the figures in Table 24

it is clear that the chances are about 1 in 3 that an individual tested with

the WAIS will show a difference of 10 points or more between the Verbal

and Performance IQ's which he attains on the Scales. This difference is

of about the same order as that found for the W-B I, which was estimated,

however, in a somewhat different way (517).

A question of practical interest is whether an obtained Verbal minus

Performance difference is related to IQ level. A priori, one might expect
that individuals of high IQ's, because of their ostensibly superior word

fluency and abstract ability, would do better on the non-verbal part of

the Scale and hence tend to show systematic positive Verbal minus Per

formance differences, and, on the other hand, that persons of low IQ,
because they do better on manipulative tests, would show correspondingly

negative Verbal .minus Performance differences. This expectation was

supported by earlier analysis of the W-B I findings (517) but was not

confirmed by the more systematic analysis of the WAIS data. An analysis

of the Verbal minus Performance differences of the WAIS according to

IQ level is given in Table 25.

Correlation of the WB 1 and the WAIS with Other Scales

There are now a considerable number of studies comparing test scores

of the Wechsler Scales, mostly with the W-B I, with performance and

ratings on other tests of intelligence. The correlations vary, as may be

expected, with the type of test used, the character of the population studied

and the range of intelligence level of subjects compared. The average
correlation between the W-B I and some 15 different tests reported is

about 0.75, with a range from 0.50 to 0.90. Correlations with the Verbal

part are about of the same order as with the Full Scale; those with the

Performance part alone average some 10-15 points less. At the time of
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this writing, we were acquainted with only two correlational studies between
the WAIS and other scales. The first of these (524) was between the WAIS
and the Revised Stanford-Binet (Form L) on 52 reformatory inmates,

ages 16-26, with the foUowing results: S-B X WAIS Full Scale IQ 0.85,

S-B X Verbal 0.80, S-B X WAIS Performance 0.69. The second was a

correlation with a modified form of Raven's Progressive Matrices (223).

For an N of 82 the correlations were as follows: Matrices X Full Scale

0.72, Matrices X Verbal 0.58, Matrices X Performance 0.70. The correla

tions cited are roughly of the order of those found between the W-B I

and other scales (Table 26).

The substantial correlations found between the W-B I and other tests

of intelligence, including some of very different composition, testify to

the solidity of the Scale as a measure of adult intelligence (408, 409).

It should be borne in mind, however, that correlations of the order of

TABLE 26

Illustrative correlations of Wechsler Adult Scales (W-B T) with other intelligence scales

* Correlation with WAIS.

t Correlation with W-B II.
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0.70 or even 0.80, while indicating that the tests compared measure es

sentially the same thing, do not warrant the assumption, sometimes made,

that tests showing this order of correlation are equivalent or interchangeable

one for another. Not only does the correlation of 0.80 still have a limited

predictive value, but it is precisly this deviation from complete agreement

between two tests that can account for the differential suitability or

particular merit of the one or the other. Thus, the chances are 1 in 3 that

an individual obtaining an IQ of 100 on the W-B I or the WAIS will

obtain an IQ which may differ by as much as 10 points or more on the

Stanford-Binet. The occurrence of such a discrepancy also raises the

question of whether one test or the other is not a more valid measure

of the individual's "true capacity." The answer to this question will de

pend in part on what one believes the Scales as a whole measure, and in

part on the difference in type of ability called for by the tests comprising

the respective Scales. A similar question will confront the examiner when

he deals with discrepancies between the Verbal and Performance IQ's

encountered in the administration of the W-B I and WAIS Scales. The

relatively high correlations between the Verbal and Performance parts

of the Scales also show that both measure essentially the same thing al

though in different ways. But, of course, even if the correlation between

them were perfect one might still find discrepancies between them as

regards absolute level of IQ. This would occur if the individual measures

entering into the correlation showed systematic and constant differences.

Range and Distribution of IQ's

The usefulness of a scale depends not only upon the validity and re

liability of its measures, but also upon the manner in which these measures

distribute themselves within the limits of their range. In general, it is

desirable that the range be as wide as possible, that the measures be con

tinuous and that there be no piling up of scores at any point. Some authors

also believe that the resulting frequency curve ought to be Gaussian or

as nearly Gaussian as possible. This requirement seems to be a result of

the widespread belief8 that mental measures usually distribute themselves

according to the normal curve of error.

The distribution of the adult IQ's on the W-B I and WAIS, as shown
in Figures 3 and 4, conforms to the first three criteria just mentioned:

(1) The range of scores is approximately 8 SJVs (or in terms of IQ, from

IQ of circa 35 to an IQ of circa 155). (2) The IQ
J

s are continuous within
the defined limits. All intervening IQ's are not only possible, but actually
occur. (3) There is no piling up of scores at any point of the scale, and

particularly not at either extreme. The distribution of the IQ's, however, is

1 The author does not share this belief. On this point see Wechsler (521), p. 127.
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FIG. 4. Distribution of Wechsler Adult Intelligence Scale intelligence quotients.

Ages 16-75 and over (2052 cases).
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not truly Gaussian. A curve fitted to the data would more nearly approxi

mate Pearson's Type IV,
7 but the difference is not sufficiently great to be

of practical significance.

7 The constants for the W-B I distribution (Figure 3) are as follows:

Mean - 100.11 ft - 0.2789 Ki - 0.3973 V5J2ft - 3.54

S. D, - 14.69 ft - 3.6170 Ka - 0.5668 VNS& - 14.00
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Validity of the W-B and WA1S as Test of Intelligence

A common procedure for validating a new test is to set as a criterion

some well established test which has been accepted as a "good" measure

of the trait in question and then appraise the validity of the new one on

the basis of the degree to which it correlates with the already established

test. The significance of this correlation will depend entirely upon the

original criterion, and it is therefore the criterion itself, rather than the

new test, which needs examination. In practice, the general tendency has

been to accept tests already in use as being more or less established meas

ures of the traits in question, but for the most part these criteria them

selves have never been validated. The situation in the case of intelligence

tests is not so bad as in other fields of testing, but even here the absence of

externally validated criteria imposes serious limitations on the conclusion

that the tests really measure intelligence.

The independent criteria that have been used in validating tests of

intelligence _are primarily of three kinds. Thejjr.st, i

selected judges, in the case of children's tests, generally ratings by teachers.

A good test of intelligence is thus by implication one that agrees with

teachers
J

ratings. This would seem to be a legitimate approach since it

is reasonable to assume that bright children should do well and poor

children do poorly in school, and that the competent teacher would be

able to make this appraisal. However, this procedure presents a curious

paradox. Intelligence tests were first advocated for use in schools because,

according to those who proposed them, teachers' judgments of children's

intelligence were not very reliable. Nevertheless, intelligence tests were

considered as "proving themselves" when they demonstrated their ef

fectiveness in accurately separating the bright from the average and the

average from the dull pupil. In other words, teachers' judgments which

were at first considered inadequate were subsequently used as validating

the tests which were intended to replace their judgments. The same cir

cularity is involved when the criteria used are ratings or judgments by
"experts." Thus, one of the main arguments used by psychologists in

getting the military services and industry to use tests was by pointing out

that ability ratings by officers or personnel managers could not always be

trusted; the tests were then "sold" to them because they correlated well

with their practical judgments.

A second externaLcriterion fgr tesis pf intelligence is the degree to which

th^xjreflect^or^confona to the normal growth curves of mental ability.

This criterion can in part be justified when applied to intelligence tests

devised for children but is not easily defended in the appraisal of adult

intelligence, except in the evaluation of individuals of arrested or im-
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paired development. In the latter instances, norms can be used to show
that a mentally retarded adult functions at a level equivalent to the per
formance of a child of such and such an age, and consequently indicates

mental arrest of such and such order.

A third type of criterion available for the evaluation of intelligence tests

is comparison with over-all soci6:ec6no~mic achievement. Tests of intel

ligence seem to correlate positively with almost any kind of positive achieve

ment or socially approved activity. Ministers, doctors, scientists, engineers
and businessmen, on the average, attain higher scores on intelligence tests

than porters, domestics and unskilled laborers. But even more clear-cut

is the agreement of intelligence test scores with estimates of that group
of individuals which, on the basis of diverse criteria, are designated as the

mentally defective. In fact, it was the effectiveness of mental tests in

detecting this group of individuals that first demonstrated their validity

as measures of intelligence.

Both the W-B I and the WAIS meet all the above criteria. Whether
in terms of degree of agreement with experts' ratings, manifestation of

increments with age parallel to those observed in growth curves of mental

ability, or in the effective appraisal of mental deficiency, both tests show

substantial correlation with the posited criteria as well as with other tests

used to appraise intelligence. But these findings must be considered only

as the minimum required of any intelligence scale. No new test can be

markedly out of line with established criteria and still claim to be a good
test of intelligence. But the degree to which a new test correlates with

recognized ones cannot in and of itself be accepted as unimpeachable

proof of its validity. The test must also be able to stand on its own feet;

here, day-to-day trial and evaluation by one's peers is the final arbiter.

Level and Range of W-B I and WAIS IQ

A criticism that has been made of the W-B I is that the IQ's attained on

the Scale by older subjects were too high, that is, often significantly greater

than those derived from other intelligence scales. This stricture, if it is a

stricture, has been met to some extent in the 1955 standardization. Older

subjects on the WAIS now need a somewhat greater standard score for

the same number of tests to obtain corresponding IQ's on the W-B I.

Part of this increase in the required score may be due to the greater number

of businessmen and professional subjects included in the WAIS sampling,

part possibly due to the over-all increase in functioning ability of older

subjects to which we have already referred. It should be emphasized, how

ever, that differences in norms of W-B and WAIS are not due to a change

in the difficulty of the Scales; nor is it altogether certain which of the two
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is "fairer" to the older subjects. The author's provisional view is that

the WAIS IQ's may turn out to be a little low just as the W-B I may have

been a little high, but further experience with the 1955 revision is neces

sary before answering the question.

While the WAIS IQ's for older subjects will tend to be a little lower than

those obtained with the W-B I, the WAIS IQ's, as a whole, like those of

the W-B I, will probably continue to be higher than those generally at

tained on other scales. This is due primarily to the bonus (credit) which

the Wechsler Scales allow for age. Plus differences, that is, differences in

favor of the W-B I and WAIS, will be most common and greatest in

subjects who test at the dull-normal and lower levels of intelligence on

other scales. They will generally be small and negligible for subjects test

ing at average intelligence; in the case of subjects of superior intelligence

the differences will generally disappear and even tend in the opposite

direction. The reason for the last trend is that neither the WAIS nor the

W-B I has so high a "ceiling" as some other scales, as for example, the 1937

Terman Merrill revision of the Binet.

The lower ceiling of the W-B and the WAIS is no accident but represents

the author's deliberate attempt to eschew measuring abilities beyond

points at which he feels they no longer serve as a valid measure of a sub

ject's general intelligence. IQ's of 150 or more may have some discrimina

tive value in certain fields, such as professional aptitude, but only as

measures of unusual intellectual capacity. Intellectual ability, however,

is only partially related to general intelligence. Exceptional intellectual

ability is itself a kind of special ability.

W-B I and WAIS IQ's will also be found delimited at the lower end of

the Scale. But here the limitation is occasioned by purely practical con

siderations, namely, the need for continuity both as to mode of presenta

tion and as to type of material presented. The testing of low grade mental

defectives (imbeciles and idiots) generally requires special items and modes

of administration. Some tests, like Similarities, are just too difficult for

low grade defectives, while others like the Picture Arrangement cannot

be easily presented in a way that will be comprehensible to them. For

this reason it seemed better to leave the testing of this group to more

suitable scales. 8
Nevertheless, the W-BI and the WAIS have a "floor"

sufficiently low to discriminate between the higher grades of mental retarda

tion (IQ's of 50 to 70) . This is generally sufficient for the testing of most

adult defectives.

8 For adults testing below 50 IQ, the author's Children's Scale (WISC) will often

be found a useful supplement or substitute. The methods of equating scores and ob

taining IQ
J

s for adult performance on this scale have been outlined elsewhere (522).
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Difficulty of Test Items

The order of difficulty of test items on the W-B I and WAIS were for

the most part derived from frequency tables of items passed or failed by
the standardizing population. In this respect, a more careful check was

possible on the WAIS standardization, where statistical studies of actual

frequencies were made on the subtests. 9
But, of course, no matter how

comprehensive the check, an order of difficulty applies primarily to the

original group for which it was established. Its reference value depends

essentially upon how faithfully it corresponds to the larger groups which

it is intended to represent. In the case of the W-B I the original standardiza

tion group was constituted by a population sampling drawn mostly from

the New York area and to this extent may have shown some particularities

referable to the testing locus. A number of investigations (16, 273) have

in fact been able to show differences as regards order of difficulty in certain

subtest items between those given in the measurement book and in their

own studies. The significance of these differences have to be evaluated

rather carefully, since most of the population samples in these studies

were considerably more restricted than those of the original standardization.

In addition to geographic locus there are at least three factors that can

influence order of difficulty: education, sex and level of intelligence.

Along with these is the ever present variable of age. None of these was

specifically investigated as regards possible effect, but in the course of

analysis of test variables with age some interesting data regarding the

order of difficulty came to light on the Vocabulary test. In general, the

order of difficulty for words was roughly the same at all ages, but interest

ingly enough the harder words were much more frequently passed by
the older than the younger subjects (Appendix Table 66), The implication

of this finding was that in presenting the words one had to proceed further

down the Vocabulary List with older subjects. The finding did not affect

the general results but did suggest the possibility that it might influence

individual test scores. Much of this concern centers about doing injustice

to subjects who may tend to "scatter." In such cases the possible source

of error may be circumvented by proceeding beyond the stopping point

prescribed by the test instructions. In the case of the Picture Completion

test this contingency is automatically provided for, since all items are

presented to the subject. In the case of the older subtests a certain amount

of leeway is left to the examiner. But, of course, this leeway must not

be interpreted as a privilege to continue indefinitely after the subject has

reached the number of allowed failures, since to do so is generally not only

a waste of time but also does violence to the norms as established.

9 As an illustration, see Appendix Table 61, which gives an analysis of data for the

Information test.
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Scale Abbreviations and Short Forms

Since the initial publication of the Wechsler Bellevue Scales many
attempts (408, 409) have been made to set up 'short forms* through various

'best' combinations of the subtests. The usual justification for these pro

cedures, apart from the fact that they greatly reduce the time required
to administer the Scale in its entirety, is that they furnish correlations

with the Full Scale, of a sufficiently high order to be used as substitutes

for it. The high correlations of most of these short scales with total score

derived from empirical studies could, of course, be anticipated from the

high inter-test correlations, and might be derived directly from them by
appropriate multiple correlation techniques. McNemar (337) has in fact

established in this manner correlation tables for best pairs, triads, quartets
and quintets for the W-B I. Maxwell (358) applying a like technique to

obtain comparable abbreviated scales for the WAIS contrasted them with

corresponding combinations of the W-B I. A table of contrasting validities

of the Short Scale combinations is given in Table 27. A more extensive

study of the correlations of the WAIS subtest with total score was recently
done by Doppelt (146). In this study Doppelt calculated the correlations

for the Verbal and Performance subtests separately
10 and again for optimal

correlations of the sum of a combination of 4 of the subtests (Arithmetic,

Vocabulary, Block Design and Digit Span) with Full Scale. Doppelt's
findings are given in Table 28.

It should be noted, as McNemar has pointed out, that the usefulness

of all abbreviated scales depends upon the accuracy with which total IQ
scores can be estimated. This involves taking into consideration the error

of estimate in IQ points of the test combinations employed as well as
standard deviation of the Full Scale IQ. The confidence which an examiner
can have in the abbreviated scale will then depend on the leeway which
he will allow himself for the anticipatable error of prediction. More im
portant, however, as regards legitimate employment of an abbreviated

scale, is the use to which the examiner intends to put his results. If he

merely wants an IQ for screening purposes, any of the triad or even some
of the diad test combinations listed in the tables may suffice. For anything
beyond that, the author would not recommend short scales. His point of
view is that an intelligence test should and can give the examiner much
more than an IQ. What one wants from a meaningful intelligence examina
tion is an evaluation of an individual's special as well as over-all capacity,
his strengths and weaknesses and an indication of how these contribute
to or influence his global functioning. For this purpose not fewer but more
tests are needed, and the Full Scale W-B I or WAIS should be looked upon
as a minimal rather than a maximal battery.

10 Also for different age groups.
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TABLE 27

Validities of abbreviated WAIS and W-B I Scales (Maxwell)*

The correlation coefficients of the abbreviated W-B Scales recommended by Mc-
Nemar as contrasted with the coefficients for corresponding combinations of the
WAIS subtests.

* Correlations of some clinically validated scales and correlations cited by Max*,

well show systematic equivalent differences for W-B I and WAIS combinations.

Abbreviated scales of WAIS have higher correlations with Full Scale than ab

breviated W-B I for both clinical as well as normal population. Some changes under

gone for best abbreviated scales increased correlations because of the increased

reliability of subtests.

Abbreviated scales reduce time necessary for obtaining IQ; they also reduce the

effectiveness of individual examination. The loss of qualitative observations and dis

crepancies in individual subtest performances is particularly significant.
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TABLE 28

Validities of Abbreviated WAIS

Correlation of Sum of 4 Subtests (Arith., Voc., Bl.Des., P.Arr.) with Full Scale.

* For additional and separate correlations for age groups 18-19 and 45-54, see

Doppelt (146).

Comparison of WAIS and W-B 1

Thus far there have been only a few studies comparing the WAIS with

the W-B I. Of the three available to the author, the first by Goolishian

and Ramsay (203) was a serial study of 546 white, psychiatric patients,
392 of whom were given the W-B I, and 154 the WAIS. The subjects were
not the same individuals but the two groups were preliminarily equated
for age and education. Comparisons were made between IQ scores of the
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TABLE 29

Comparison of W-B I and WAIS IQ's*

* Goolishian and Ramsay (203) .

t 392 subjects (different subjects from WAIS group).

1 154 subjects (different subjects from W-B I group).

two groups on the Verbal, Performance and Full Scales and between mean
scores on the various subtests. The results showed a mean difference of 2.7

points on the Verbal, 6.8 on the Performance and 4.4 points on^ the Full

Scale, respectively. All the differences, though small, were in favor of the

W-B I; those for the Verbal and Performance parts were significant at

the 0.01 level. The findings are summarized in Table 29. All of the subtests

showed relatively small differences in absolute score but in five of them

(Arithmetic, Digit Span, Digit Symbol, Picture Arrangement and Block

Design) the differences were significant at the 1 per cent level. The authors

correctly conclude that the differences need to be taken into account when

comparisons are made between the subject's performance on the WAIS
and W-B I. Although the subjects in this study were equated for age

and sex, the fact that the investigation was not a test-retest evaluation

of the same subjects and that it was carried out on psychiatric patients

needs to be considered in interpreting the results.

The other two studies reported involve test-retest or concomitant ad

ministration of both Scales but they involve relatively small population

samples (college students). In one by Cole and Weleba (113), 46 subjects

were given both the W-B I and the WAIS alternately and successively and

the correlations between Verbal, Performance and Full Scale separately

reported. These were as follows: W-B I Verbal X WAIS Verbal = 0.87,

W-B I Performance X WAIS Performance = 0.52 and W-B I FuU Scale

X WAIS Full Scale = 0.82. The corresponding changes in IQ were: 0.38,

0.92 and 0.52 points, respectively. While differences for the Scale as a

whole or the major parts of it were quite negligible, differences between

some of the subtest scores reached levels of significance. The Vocabulary

"ran significantly and consistently higher" in favor of the WAIS. The

investigators also reported noticeable practice effects on Picture Arrange

ment, Object Assembly and Digit Symbol
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The third study by Dana (126) was limited to a comparison of a quartet

of subtests, namely, Similarities, Comprehension, Information, Vocabulary.

Subjects were 208 college students. Eesults showed no significant differences

between the WAIS and the W-B I on Information, Comprehension and

Similarities tests, and a barely significant difference (at the 0.5 level)

between the two Vocabularies, This difference varied on the average of

1 to 2 points in favor of the WAIS. One reservation that may be made in

the findings of both the Dana and Cole and Weleba studies is that they

do not seem to have taken into account the problem of overlapping

contents or of the variations that might result from the differences in mode

of presentation of some of the subtests.

In addition to the above, we add the results of an unpublished investiga

tion byRabourn
loa

(419) inwhich the possible sources of error considered in

the foregoing studies appear to have been avoided. This was achieved by

presenting the test questions for both the W-BI and WAIS in a single ad

ministration. Each scale was given to half of the subjects, and completed

by adding the unique items from the other instrument. The 50 subjects

used came from the University of California Counseling Center intake.

Their age range was from 17-27, with a mean age of 20.2. The mean Full

Scale IQ's for the W-B and WAIS were, respectively, 118.3 and 115.2

with corresponding S.D.'s of 9.04 and 8.47. A comparison of the Means,
SJD.'s and levels of significance of the difference between the Full, Verbal

and Performance IQ's of the respective scale differences is given in Table

30. The findings show small but significant test differences between the

Full and Performance Scales but not between the respective Verbal Scales of

the WAIS and W-B I. There were also significant differences between

the subtest scores of the two scales. For the range of IQ's comprehended,

TABLE 30

Comparison of W-B I and WAIS IQ's*

*Rabourn (419).

t The same 50 subjects tested for both tests.

10* The author wishes to thank Mr. Rabourn, and Miss Barbara A. Kirk, Manager
of the University of California Counseling Center, for permission to use the data
contained in a copy of Mr. Rabourn's paper.
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subjects attained lower11 WAIS scores on the Similarities, Picture Comple

tion, Block Design, Picture Arrangement and Object Assembly, and lower

W-B I scores on Information, Comprehension, Digit Span and Vocabulary.
No significant differences were found between the Arithmetic and Digit

Symbol tests. A comparison of t scores and level of significance for average
and superior subjects (IQ's 110 and below and 120 and above) indicated

that the WAIS might be more discriminating at the upper end of the IQ

range than the W-B L

11
And, hence, indicating that these tests were somewhat harder.



Chapter 8

Factorial Composition of the Wechsler

Bellevue I and Wechsler Adult

Intelligence Scales

As advanced in the first chapter, general intelligence is not a unique

entity but a complex constellation of interacting factors, and, if regarded

as a capacity or trait, is most satisfactorily interpreted as a composite

aggregate resulting from the interaction of a varying number of primary
abilities. It is these abilities that are measured in the first instance by an

intelligence scale, but by virtue of this fact alone an intelligence scale is

not equivalent to a differential aptitude test, although one can, if one

wishes, so treat it.
1 In so far as they enter into some global measure of

intelligence, the individual subtests that compose a battery lose their

separate identities. They then become different measures of whatever it is

presumed the scale measures. For this very reason it is of particular im

portance to know the factorial composition of the tests one is using, not only

because some may be better measures of intelligence than others, but also

because they serve to define the abilities one is presumably measuring.
The ensuing discussion of the factorial composition of the W-B I and

WAIS is presented in order to illustrate the points just made as well as to

bring together the actual findings of the several factorial analyses that have
been done on the two scales.

Nearly all the factorial studies reported on the W-B I have used Thur-

stone's centroid method of factor extraction, but some are limited to

simple orthogonal solutions while others proceed to oblique solutions.

The Australian school (182, 235) in analyzing the W-B I has employed
Burt's modified orthogonal bifactor procedure, and Cohen (112) supple
mented the complete centroid solution of the WAIS with a comparable

analysis. The differences with regard to fitting hyperplanes account in

1 This is what is done when one uses an intelligence scale for differential diagnosis,
but doing so does not demand that the tests be regarded as pure measures. The author
does not believe in pure abilities any more than he believes in pure intelligence.

m
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TABLE 31

Comparison of factor pattern of two age levels of the Wechsler Intelligence Scale

for Children and the Adult Wechsler Scale*

* Gault (182).

t From Hammer's analysis.

part for the difference in the definition of the first reference variable, and to

some extent the differences in factor loadings of the various factors ex

tracted.

Since publication of the W-B I there have been at least six factorial

studies of the scale, some done on the original standardization data (34),

others on newly collected data, including material from both normal (235)

and abnormal (109) subjects, and one study (131) in which a number of

other reference variables were combined with the 11 subtests of the W-B
Scale. The number of factors identified in most of the analyses has seldom

exceeded 4, of which 3 are recurrently described. These are a broad verbal

factor (verbal comprehension) ,
a non-verbal organization factor (variously

identified as performance, non-verbal, space and visual-motor organiza

tion) and g (sometimes referred to as the eductive or general reasoning

factor). Depending upon the method employed, the general factor emerges

either as the first reference variable or as the prime second order factor in

the extended analysis. Table 31, illustrative of the findings on W-B I,

shows the order and range of the factors as obtained with a bifactor analy

sis. Table 31 also gives the factor pattern at two age levels of the WISC
and shows the equivalence and continuity of the factors entering into both

Scales. Table 32 shows the factor structure of neuropsychiatric groups on

the W-B I Scale, after oblique rotation (109).
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TABLE 32

Common factor and second-order factor leadings of tk$ ft* Jtofor Bdhme sultezts

in psychoneurotiCj schizophrenic and brain-d&ttiaped groups*

(A) Factor A. (B) Factor B. (C) Factor .

* Cohen (109).

Thus far, there has been only one factorial study of the WAIS, that of

Jacob Cohen (112). Dr. Cohen's obliquely rotated solutions are pre

sented in Table 33, and have been supplemented with a bif&etor analysis

done at the request of the author.* The factor structure of tMa analysis is

given in Table 34.

With the above data in view, letm now eonmder the various factors which

enter into the scales and the respective contribution of each of the tests

to the total variance of the scales. The first and most important is the

general eductive factor #, This emerges, as already noted, either as a first

reference or as the calculated second order factor, depending upon the

type of solution employed. It shows large loadings in all tests, which do

not vary too much with age. It accounts for about 50 per cast of the total

* The author wishes to express special indebtedness to Dr, Coheir* (Psychiatric
Evaluation Project, Veterans Administration Hospital, Hontrose, Haw York) for

hia assistance in evaluating the cud hoc W-B factorial studies and for hia aid in the

clarification of various problems presented in tfcia eh&pter* The conclusions drawn

by the author do not necessarily coincide with Dr. Coin's point* of view*
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TABLE 33

Comparative factor analysis of WAIS Performance for ages 18 to 75 and over

with oblique primary factors for 4 principal age groups*

* Cohen (109). For interpretation of factors, see text.

contributed by all the tests, and from 66 to 75 per cent of the communal

variance, that is % to % of all the variance shared by two or more tests.

The interpretation of the general factor is at once both easy and diffi

cult to expound. It is clearly similar to, if not identical with Spearman's

17
.
8 By general consensus, it involves broad mental organization; it is inde

pendent of the modality or contextual structure from which it is elicited;

g cannot be exclusively identified with any single intellectual ability and

for this reason cannot be described in concrete operational terms. Statisti-

1 Sometimes designated as G.



122 ADULT INTELLIGENCE

i I

i i l l

1 1

S
'\

rC

*J

o
S

1

8SS8SSSSSS

8SSS8S3SS8SS

ts

o

a
p
o
H

S888S8S5S8SS
i t

1 1

c>
o

Agt

18-1

i !

?
5

6fc

^

1

3

3

823882S88SSin i

288SS888SS8

SSSB88SS58??

0)

o

O
4

i

S

Bif

actor

a

s
ja

'S

1*
3

I



FACTORIAL COMPOSITION 123

cally, it is somewhat easier to define. Perhaps the most general and straight

forward interpretation of g is the one given by G. Thomson (490 a).

According to Thomson, g is a recurrent statistical quantity arising from

the fact that every test of any complexity (and all tests of intelligence are)

contains common elements. Hence, if a battery is made up of any consider

able number of tests or even a small number containing many common

elements, the tests so combined will inevitably permit the extraction of an

embracingly common or universal factor. The factor will be all-embracing,

because it derives from the collective influence of the common elements

germane to the
tests.}

In brief, g is a measure of a collective communality

which necessarijff^^

mental abilities.

~~~0ther suggestive interpretations of g have been offered by Adcock et aL

(2) in discussing the nature of the general factor which they extracted from

the W-B Scale. One int^retationjfj^^iich they give isjfchat
it is a factor

of common fimcSonTin.tihe sense that the same or similar operations may
be involved^ in a variety of dTffe^nF^tmties. For jexgjgiple r a person with

good neuromuscular_endowment may be expected to excel injvarious

maSip^fek skills orjit^^ speecT oifp^ception may,

without much differentiationT^be" involved in jolving Jg* arithmetical

vlHnouslunction," or the fact that^one type of ability may substitute for

another ina variety ofsituations, for example, trial and error for methpciical

analysis, rote memory for logical inference, use of mechanical aids for

bm-^Tfeia^h^ etcTTTEslnterpretation is in line with the concept of the

functional equivalence of mental abilities advanced in this volume, namely,

the view that any ability may be substituted for any other ability in the

intellective process, provided it contributes to the same end effect; g is the

factor which best accounts for this potential and explains its systematic

high eommunality in all tests of intelligence. As in "skinning a cat," there

are many ways of solving a problem, and if the criterion is successful

achievement (attaining a high test score) it makes little difference in most

cases how a task is accomplished, provided it is completed satisfactorily.

For this reason an intelligence scale should comprehend a large variety of

tests so as to afford the individual as many alternative ways as possible to

evidence his basic endowment. By the same token, it makes little difference

what type of task is involved, provided it permits of substitutive solutions.

The last and perhaps the most important interpretation of g is that it is

4 The writers also offer a third interpretation of g as "a measure of concomitant

endowment," but this would not differentiate g from any other broad factor or merely

from the assertion that all mental abilities tend to be positively correlated.
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not a factor at all in the sense that verbal comprehension, memory, etc.,

are factors of the mind. To be sure, we have repeatedly referred to g as a

factor, but only in the sense of its being one of the variables which accounts

for a large part of the communal variance in a battery of intelligence tests.

One should note, however, that unlike all other factors it cannot be asso

ciated with any unique or single ability; g is involved in many different

types of ability; it is in essence not an ability at all, but a property of the

mind. It is the property of the mind which in terms of Stern's conceptualiza

tion (478) determines its capacity for collective coupling*

The other broad factors which have been invariably extracted from the

W-B I and WAIS are: (1) a verbal comprehension and (2) a performance
or non-verbal (visual motor, space-perception, etc.) organization factor.

Verbal comprehension
6
is the ability to derive meaning from words singly

or in combination. It is best represented in such tests as Vocabulary,

Information, Comprehension and Similarities. Its high correlation with

g represents its substitutive potential, but its specific characteristics leave

it open to ambiguous interpretation. Vocabulary, for example, may in

volve an inherent capacity for verbal concept formation but may also be

the result of acquired verbal information. For this reason, many have often

been suspicious of the verbalizer. Another interesting fact about verbal

comprehension is that it is seemingly the one broad factor that shows

cortical localization as inferred from recurrent types of defects observed in

aphasic disorders. However, the high intercorrelation of the primary factors

would not make this finding so serious as it might at first appear. The

aphasic patient, as Hugh.1ing Jackson once pointed out (530), may be

wordless but not speechless. If our concept of the substitutive nature of

factors and abilities is correct, even a speechless subject has hope for

rehabilitation, since it may be possible to replace verbal comprehension by
other noetic processes.

Non-verbal organization, variously interpreted as performance (Balin-

sky), closure (Birren), space perception (Hammer) or visualization (Davis),
is the third broad factor systematically identified in both W-B I and WAIS.
The tests which most consistently load on this factor in all age groups are

the Object Assembly and Block Design tests. Picture Arrangement and
Picture Completion are also comprehended by this factor, though usually
with much lower loadings. In the factorialization of the WAIS, however,
Picture Completion disappears from the non-verbal column. Its major
contribution to the Scale's variance only appears when an additional fifth

factor is extracted (Table 34). Since it is the only test under this factor,

5 See section on the physical constructs of intelligence, p. 20.
8 In contradistinction to verbal fluency.
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Cohen temporarily omitted defining it.
7 Non-verbal organization thus

appearstobe^a^morecpmplex factor than verbal comprehension, a fact

~s]^9po^ interpretations by different authors. Its main

determinant seems to be a capacity to organize discrete spa^ialty^perceived

wholes or configurations.

~~~The fourth major factor systenStically identified in both the WAIS and

the W-B I is a^jjndifferentiated memory factor^JTheJestsjg^dch

highest loadings on this factor are Digit SpanJJigit Symbol
7
ajod

upon the age group, Arithmetic and Information. The first three of these

were comprehended by Cohen mTEs analysi?"oPW-B I performance by

neuropsychiatric subjects under a factor interpreted as

distractibiJit^,
but later reinterpreted by him as a MemoixJEacJto^

Identification of aDTunHSerentiated memory factor in intelligence is, in a

sense, a challenge to the historic concept of the memory function, which was

divided into different types, such as visual vs. auditory, logical vs. rote,

immediate vs. remote, etc. The memory factor as extracted does not seem

to be any of these in particular.

The emergence of a general memory factor on the W-B I and WAIS is

perhaps surprising in view of the relatively low correlations of the one

clear reference test (Digit Span) with the rest of the subtests of the Scales.

Nevertheless, it is quite clear that it is present and that its contribution to

the total variance of the Scale is considerable, being almost equal to that

of the verbal and non-verbal organization factors. Equally interesting is the

fact that it contains loadings of test performance ordinarily not considered

as dependent upon memory, e.g., arithmetical reasoning. As a factor in

intelligence it is negligibly identifiable with any historic memory types,

such as visual, auditory, recent, remote, etc. The memory required for

intellectual functioning, as represented by the extracted factor, is a kind

of general retentiveness, perhaps operationally identified as associative

memory, where associative does not stand for a type but an over-all descrip

tion.

Another finding worthy of special note is the increasing role which the

memory factor plays in the older age groups. This again would seem to be

explicable on the basis of the broad substitutive nature of the primary

factors^J^e.oUeijygrson dependsmore andjiiQi^onjgast expexienca^CstoFed

information), far more than upon ^e_iitiHza^mj^^imajy i

abilities. A

7 A similar situation occurred in the case of the Digit Symbol test which, though

frequently comprehended under the memory factor in other studies, failed to appear

in Cohen's analysis of this factor, and only showed a significant loading when still

another factor (VI, Table 34) was extracted.

8 Another possible explanation is that there is a change in the nature of the factor

with age. In this case one should re-name the factor.
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good memory is much more important in old age than in youth; where

it fails altogether, as in senility, the individual presents indeed a sad picture.

In addition to the factors mentioned above, several other independent

factors have been reported for the W-B I and the WAIS. Some of these

are merely alternative interpretations of those already named, as, for

example, closure for verbal organization, eduction of conceptual relations

or general reasoning for g. But others are distinctly different, such as

numerical facility and mechanical knowledge for the W-B I (Davis), and

some still unidentified, such as the two derived by Cohen from the WAIS.

The former were obtained through the addition of supplementary reference

tests to the 11 W-B subtests, the latter by extending the factorialization of

the WAIS beyond points where other authors might have stopped. It

should also be noted that these additional factors account for a very small

fraction of the total variance (less than 2 per cent) and generally involved

the interpretation of a single test or, as in the case of Davis' study, loadings

derived from alternate forms of almost identical tests.

The two "new" factors extracted by Cohen on the WAIS are difficult to

interpret because of the absence of any reference abilities and the lack of

clear-cut implications of the tests which uniquely load under these factors.

Some clues, however, are available from the alignment which the Picture

Completion and Digit Symbol occasionally show with some of the other

subtests under other factor columns. On the basis of this association, which

is far from systematic but supplemented by a number of clinical clues, we
shall venture the following tentative interpretations of the two unidentified

factors.

Factor E (Factor VI in the bifactor analysis) appears to be a measure of

the individual's capacity to resist distraction. This is in part suggested by
occasional substantial, though not necessarily significant loadings on the

same factors as Digit Span, Picture Arrangement and Arithmetic. It appears
similar to but not quite identical with Cohen's freedom from distraction

factor,
9 and for practical purposes could be identified with it. Factor D

(Factor V in the bifactor analysis) we propose to interpret as, and pro

visionally call, a relevance factor. By relevance we mean appropriateness of

response. This is perhaps best illustrated by instances when appropriateness

is lacking.JForexample, many schizophrenics ajxdj^JifilL^biects, instead of

noting the called for and essential missing part of a picture, respoad^TOtL^n^
ffrSerant detail. Thus, in the "water" item (WAIS PC, item 6), instead of

noting the absence "of poured water, a subject may say, "The hand should

be there"; in the picture of the man's head (WAIS PC 7), where the bridge
of the spectacles is missing, the subject will say, "The rest of the body";
or again in the picture of the pig minus a tail (WAIS PC 2), the subject

9 It is so interpreted in the case of pathological subjects.
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may say, "Food in the pail." The same sort of irrelevancy can occasionally
be forthcoming on most of the other subtests of the Scale, especially the

Verbal ones. For example, to the Similarities "Dog-lion" item, a subject

may respond with, "Dog can be kept as a pet, lion can't"; "Coat-dress,"

"They conserve modesty." To Comprehension, "Why does a train need an

engine?" . . . "Because a train needs a whistle; a whistle is on the engine and
it is needed to prevent accidents." Arithmetic, "A man buys 6 cents worth
of stamps and gives the clerk 10 cents, how much change should he get
back?" Subject asks, "Does he buy 1 cent or 3 cent stamps?" Information,
"In what direction would you travel if you went from Chicago to Panama?"
The subject asks, "By plane or train?" "What is the population of the

United States?" Subject says, "I can't say; it changes from day to day."

^jrreleyancies oLthe type just noted may arise from inner preoccupation
or from mj^airment of the subjects perceptual or cognitive^ processes.

This interpretation is based on clinical leads derived^ curiously enough,
from the opposite kind of performance by subjects similarly diagnosed,

namely schizophrenics. Schizophrenics either do very badly (as a rule)

or surprisingly well (but not frequently) on the Digit Symbol Test. Some

seemingly fail because of inner distraction; others do well because of

obtuseness to outer stimulation. The former cannot

task for a sufficient length of timeJ>oj^form^ the latter_are so

little involved that doing the test becomes a perseverative task which they

cany" out without concern. It would^ of course7Be]HeariaBl^ "toJjnd some

bbjec^e'critefiarwitEr wKich to validate
|

this hypothesis. The only support
comes from recent correlations obtained between the Taylor Manifest

Anxiety Scale and certain of the subtests of the WAIS and W-B I (Arith

metic, Digit Span and Digit Symbol) which have been clinically described

as subject to anxiety. The correlations are not very high, and are generally

one-sided. Subjects with high anxiety scores tend to have significantly

lower scores on the designated subtests, but not vice versa. The Digit

Symbol is the test most affected.

In discussing the factors that have been extracted from both Scales,

as indeed those extracted from other intelligence test batteries, there is need

to take cognizance of the difference in the amount of variance which the

factors contribute. It is possible by using a great number of tests, or even a

smaller number of specially selected tests, to extract additional factors.

Guilford in his paper on The structure of intellect (216) now includes some

40 different factors that have been "identified." Most of these would

hardly occur in any standard test of intelligence but, even from a theoreti

cal point of view, their admission presents some serious problems. The first

is that the profusion of factors discovered seems to contradict the intent or

purpose of the factorial technique, the generally stated aim of which is to
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account for the major variance of a large battery of tests in terms of a

minimal number of primary abilities or factors. Actually, there seem to be

more factors than available tests, certainly than good tests of intelligence.

This paradox is in part resolved if one examines the percentage of variance

most of these newly discovered factors contribute to the total variance

extracted from the factorial matrices in which they appear. Quantitatively,

bhey often contribute less than 1 or 2 per cent, and their "independence"

is often attested by only a single loading of acceptable magnitude or at

best by two.10

But even as regards the more solidly established factors, there is con

siderable difference in the percentage of variance which they contribute,

respectively, to the total. Consider, for example, the variance contribution

made by the major factors that have been extracted from the WAIS and

W-B I Scales. There is first a general factor that appears in any intelligence

test battery, which accounts for roughly 50 per cent of the variance. Then
there are at most 3 or 4 other principal factors which account for anywhere
from 5 to 8 per cent. Finally, depending upon the point to which the

factorialization has been carried and the number of tests included, a number
of other factors may emerge which contribute at most 1 to 3 per cent to the

total. One can conclude from this finding that the factors obtained are of

quite a different order and perhaps need to be differently designated. In

the opinion of the writer, factors contributing less than 2 per cent might
well be regarded as specifics, those contributing between 3 and 10 per cent

as broad factors and only those contributing 35 per cent or more as truly

general. The factorial composition of the WAIS involves all three types,

although in most discussions it is only the general (g) and three or four

broad common factors (Verbal, Comprehension, Memory, etc.) that are

emphasized.

Stability of Factorial Composition in Relation to Age

In the first factorial analysis of the W-B I, Balinsky (34) found that

the same factors did not appear in every age group and that the same

tests did not enter into the same factors. This has not been substantiated

by other authors (2, 112) and may be due to limitations of the samples
used.11 The comparative study of Gault and Hammer, with both the WISC
and W-B I (Table 31), showed remarkable consistency in the emergence
of the same four factors over the broad age levels compared (7J^, 13J^ and
25-39 years), and this finding is corroborated by Cohen's complete analysis

of the WAIS (Table 33) . g, Verbal Comprehension and Non-Verbal Organi-

10 In the latter instance, they generally turn out to be alternate forms of the same

test, as for example, Davis' Similarities Doublet on the W-B I (131).
11 In the Balinsky study, the N'a were not always so large as desirable; in a number

of the age groups not all the tests were administered.
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zation ability appear at all ages studied by these two investigators. In

addition, Cohen extracted two more factors (the "Picture Completion" and
the "DigitSymbol" factors) ,

asyet uninterpreted. But two types of variation

still remain: (1) significant differences in the degree of communality of the

factors and (2) significant differences in the magnitude of factorloadings con

tributed by the different tests at different ages* Thus, whereas the total

communality contributed by the memory factor is 2.26 per cent at age
level 24-35, it reaches 15.1 per cent at age level 60-75 (Table 33). Vocabu

lary, which has a loading on Factor II (Verbal Comprehension) of 0.28

at year level 18-19, rises to a loading of 0.50 in ages 25-34. Picture Arrange
ment which has a loading of 0.32 on Factor III all but drops out at ages

45-54. Of course, part of this discrepancy may be accounted for by error

variance, but not enough to explain the large changes. Also to be noted are

differences in the subtest specificities which, while small, are not negligible.

Thus, comprehension at age 18-19 shows a specificity of 0.15, whereas at

age 45 specificity is only 0.08. Finally, while the basic four, gy Verbal

Comprehension, Non-Verbal Organization and Memory, appear at all

ages, some of the lesser general ones fluctuate, and one, the "Digit Symbol"

factor, disappears entirely in the age group 60-75.

Of particular interest is the factorial alteration in the oldest age group

(Kansas City Sample, ages 60-75). The most striking change is the

reduction in the contribution of the general factor and the concomitant

increase in the other three principal factors, particularly the memory factor.

One explanation might be that the older person is better able to use various

abilities for different tasks. Another possibility is that the younger adult12

relies more on g because he has not yet specialized. Finally, there is always

the question whether, as the writer believes, the oldster just does not have

as much g and therefore must substitute other abilities for it (particularly,

his exploitation of stored experience). In any event, it is fairly evident

that the substitutive potential of the various factors plays different roles in

the mental organization of the individual at different ages.

The discussion thus far has concerned itself primarily with the factorial

composition of the W-B I and WAIS as a whole. The following section will

be devoted to a discussion of the factorial characteristics of the individual

subtests. The discussion will be based on a composite evaluation of the

several analyses reported.

* Factorial Composition of Subtests

INFOBMATION. The highest test loading for Information other than g is

consistently in verbal comprehension, but in a number of studies (112,

235) the test also shows considerable loadings on the memory factor.

" This is not true of children.
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Occasionally it Is allied with certain "specifics" and sometimes has been

otherwise interpreted (131). In the W-B and WAIS analyses it showed

significant loadings, particularly in the older age groups, under the memory
factor. As clinically observed, the impact of the factors on the Information

Test seems to vary considerably with the individual case. It is also in

fluenced to a degree by pathological conditions; in schizophrenics, for

example, by "awareness of environment,
"
jinjmpaired organics by memory

COMPREHENSION, The Comprehension Test, in normal subjects, is mostly

dependent on Verbal Comprehension and g. In the ease of pathological

groups, however, it shows much variability as regards both factors (112).

Clinically, one gets the impression that it is much more complexly deter

mined, and that it probably includes factors that could be demonstrated by
the use of other reference tests. Davis, by use of such reference tests,

foundjComgrehension to have loadings in verbal fluency, visualisation and

numerical facility as well as general reasoning. Even more suggestive are

certain capacities "which, though as yet not actually demonstrated fac-

torially, seem on the basis of clinical experience to influence performance
on this test. One of these is a "'factor

n
that may be termed "social stereo-

tjpy"; another, ''common sense judgment.** But here again one must await

further analysis to substantiate these clinical hunches. On the basis of

findings thus far reported, one can only say that the main variance for the

test is substantially accounted for by the g and Verbal Comprehension.
ARITHMETIC. One of the surprises *of the Arithmetic Test is its high

loading on the Memory factor, although as one might expect, it also shows

good g saturation. But here again we are in for a surprise; it rates less well

on the g factor than any of the Verbal tests except Digit Span* Moreover,
its total communality is relatively low. Even more than in the case of

Comprehension, one suspects that with the addition of other reference

tests it might show substantial loadings on other factors. One finds support
for this in Davis' analysis of the W-B, where the W-B Arithmetic not

only showed significant loadings on general reasoning but also 01* the factors

identified as numerical fluency/loaeehasjeal k&owledge apd iitformatifip'

regards these as specifies, but they are nevertheless of an order

that nee<Is^W^5Fen" i^"^^ox^Ta interpreting the abilities involved

in this test. The high memory factor loading which Arithmetic has at all

age levels, particularly in the age group of 60-75, makes one question some
of the "abilities" often posited by teachers as necessary for proficiency in

mathematics. Reasoning ability seems to have been considerably over

estimated and, if our findings are correct, sheer memory substantially
underestimated.
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SIMILAEITTES. The Similarities Test systematically shows the highest

loadings on the g factor at all age levels of the WAIS and W-B I. Allowing
for the concomitant contribution of the Verbal factor, the test would seem

a measure of genex^iffig^^
ft

Jij^ bee^
not so unique in this respect as certain authors haveTsuggested; nor is it so

exclusively dependent on verbal capacity as its content would suggest.

This interpretation is supported by its consistently good correlation with

tests of abstract reasoning which do not necessarily involve language.

Nevertheless, there remains the fact that the test does show conspicuous

loadings in Verbal Comprehension in practically all the factorial analyses.
13

One suspects other contributing abilities would emerge from more extended

factorialization. Davies found a specific in what he termed the Similarities

Doublet, without further interpreting its meaning. There is also some

indication that the Similarities Test shares with Picture Completion some

elements peculiarly common to both, as evidenced by the fact that the

test shows very nearly significant loadings on the Picture Completion

factor, albeit only at 2 of the 4 age levels of the WAIS analysis. The possible

meaning of this posited factor will be considered in the discussion of the

Picture Completion Test,

DIGIT SPAN. Operationally defined, facility in repeating numbers would

seem to be almost a specific or even unique ability. It is certainly true that

a good auditory memory does not go with a good visual memory. Persons

who can repeat a poem after one hearing often have difficulty in reproducing

a picture or a design, and great chess players who are known to have

extraordinary powers of visualization have not shown unusual memory

span for digits (157
a
). Nevertheless, the combination of Digit Symbol

with Digit Span, the two tests which show the highest loadings on the

memory factor, would seem to indicate that both modalities have some

thing in common, perhaps a general or neutral memory function. It is a

neutral memory of this sort which is apparently important in intelligence,

particularly in later adulthood where it plays a substantial role.

The correlation of Digit Span with 0, whether as seen in the factorial

analysis or inferred from its correlation with other tests, is systematically

low. At the same time, its relative uniqueness is consistently high. This

fact may be the reason why other factors have been frequently posited to

explain the test's otherwise unaccounted for variance. One factor commonly

posited isJhe abjjit^ to
attend and concentrate. This is a factor which

closely resembles the one Cohen provisionally identified as freedom from

distraction in his analysis of the test performance of mentally disturbed

14 But in the case of abnormal subjects, the Similarities Test has been shown to be

only a moderately good measure of verbal ability (112).
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subjects. The writer strongly suspects that the ability (or the inability) to

repeat digits both backward and forward is even more dependent upon
what he has called the non-intellective factors of intelligence; perhaps

freedom from distractipa. isjonfiLpf ihsse .

^VOCABULARY. This test at first glance appears to be self-defined. The

ability to acquire new words obviously involves Verbal Comprehension,

and the Vocabulary does in fact show highest loading of any test on this

factor. The puzzling question that remains, however, is why it should also

systematically rank highest in g. In the writer's opinion, this is largely

due to the test's substitutive potential. This view is

findings Qn^orgamcsJJnjvhich the brain=dajnaged_subjects showecLnolthe

'EigKestTrut theTowest-loadings _ onj^oihjhe .^andjferbal^Comprehension
factors of any of the Verbal tests-JThis would suggest that the relatively

High sconf of the brain-damaged patient is in a certain sense an artifact.

The words retained are like empty shells. They reflect probable past level

of performance but not actual functioning ability. But this very fact

makes the Vocabulary a useful test for clinical cUagnosis_siiice it enablesTw^^
the e3ramixLejLtc^^^ thisjreasonjoo, itjhas

genergJ]yJ>eea jised as a base
jF
or .estimating mental-deterioration.

DIGIT SYMBOL. Apart from g, the Digit Symbol test shows its most

consistent factorial loadings in Non-Verbal Organization and Memory.
Occasionally it has also shown a substantial loading on a Verbal factor.

In the Cohen analysis of the WAIS, it appears uniquely under still another

unidentified factor (E in the oblique and VI on the bifactor solutions).

In the Davis W~B I analysis, it is coupled with numerical facility and

perceptual speed. Perceptual speed might be looked upon as an aspect of

Non-Verbal Organization but Numerical Fluency would certainly have

to be considered as a separate factor a conclusion which is supported by
the fact that certain occupational groups such as accountants and clerical

workers generally do well on this test. Because of its multiple determinants,

Digit Symbol is factorially ambiguous, and for this reason its inclusion in

the Scales has sometimes been questioned. Its other merits, however,
more than compensate for this limitation.

PICTURE COMPLETION. Factorially, this test presents an anomalous

situation. In most of the analyses, it has shown significant loadings on the

non-verbal factors; in some, as in the Cohen analysis of mentally disturbed

patients, it divides its conununality with the Verbal factor. In the WAIS
it fails to show up with any significant loadings on either, Here, most of the

test variance is accounted for by a new factor as yet unidentified the

factor labelled E in the oblique and V in the bifactor solution. The factorial

ambiguity and inconsistency suggest that Picture Completion should be a

poor test to include in an intelligence scale. But this would be a hasty con-
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elusion. In the first place, it shows the highest g loading of any of the Per
formance tests, at least in normal subjects and, in the second place, it

emerges with a new unique factor that seems to be important in intelligent
behavior. This is the relevance factor whose significance for the test has

already been discussed. Along with other findings, it would seem to sub
stantiate the original description of Picture Completion as a test which
measures the individual's ability to differentiate essential from non-essen
tial details.

BLOCK DESIGN. Block Design next to Object Assembly loads most

consistently on the Non-Verbal Organization factor. It differs from Object

Assembly by the fact that it has a much higher saturation in g. Apart
from g, almost its entire communality is accounted for by the non-verbal

factor. This holds true for normal, organic and schizophrenic subjects, but
not for neurotic subjects (111), in which group it shares its communality to

some degree with Freedom from Distraction (Memory) factor. This finding

prompted Cohen to express the opinion that "a knowledge of a patient's

diagnosis is necessary to approach one's understanding of the score on
this test." The same observation could be made regarding the scores on

any test. Our own view is that the Block Design is no more subject to this

stricture than most of the other subtests of the Scale. Special conditions

like mental illness can influence test performance, but changes in the fac

torial composition of a test are more likely due to the emergence of pre

viously undetected factors than to the suppression of already demonstrated
ones. It is clear that Non-Verbal Organization may involve not only closure,

perceptual speed, etc., but also depend on certain other capacities which

might be discovered by more extended factorialization and especially

through the inclusion of other reference abilities. This has actually been

shown to be the case by Davis, who found the Block Design to show con

siderable loadings not only on visualization but on factors which he called

Mechanical Knowledge and Information. Taken separately, each of these

factors do not contribute much to the test's total variance, but collectively

they can be significant. Moreover, in individual cases, even factors with

low loadings may considerably influence a subject's performance on a test.

PICTURE ARRANGEMENT. Picture Arrangement loads consistently at all

ages on the Non-Verbal Organization factor but generally less than either

the Block Design or the Object Assembly. It also shows a significant

loading on the Memory factor, and is seemingly interlarded to a significant

degree with specific (non-intellective) factors. None of these has been

extracted, but one that is seemingly operative as reported by clinicians is

what, for want of a better term, might be called "social awareness." In the

case of schizophrenics and neurotics, the test appears to be a rather poor
measure of non-verbal organization, but it holds up fairly well in the brain-



134 ADULT INTELLIGENCE

damaged group. It should also be noted that Picture Arrangement has the

lowest communality of any tests of the Scale,

An interesting finding is the test's relatively high loading, although not

at the level of significance, on Factor E (V on the bifactor oblique) in one

of the age groups (45-54)* This is the factor which we have provisionally

interpreted as relevance (see p. 126). Lack of relevance on the Picture

Arrangement is indicated when a subject fails to get the point of a story

even though he may produce correct sequence or, contrariwise, when he

seemingly gets the story and completely misplaces the sequence. For

example, a subject is completely stymied by the "Flirt" cartoon because he

cannot see why the Little King has to carry a bundle on his head.

OBJECT ASSEMBLY. Object Assembly is a test that gladdens the heart

of the factor analyst. Apart from g, almost all its variance is accounted for

by the Non-Verbal Organization factor, and only that. The clinician,

however, is likely to be less impressed by its factorial purity than by its

diagnostic possibilities; for it is the one test on which a low score is almost

invariably associated with pathology. Of this, more later on, For the time

being, one must note that, unlike Caesar's wife, the Object Assembly Test,

in spite of its purity, is not without blemish. It runs with the hare and

hunts with the hounds. Regrettably also, the Digit Span Test excepted, it

correlates least with g and systematically low with all the subtests of the

Scale. For this reason, it is best omitted from any abbreviated battery.

By the same token, it is often useful in aptitude evaluation. It correlates

well with mechanical interest (228) though not necessarily with mechanicaT

knowledge (229).



Chapter 9

Changes in Intelligence and Intellectual

Ability with Age

At several points in our previous discussion we have had occasion to

refer to the posited changes of intellectual ability with age. These were

considered primarily from the point of view of their bearing on the establish

ment of test norms. In this chapter we shall consider the major reported

findings from the point of view of their bearing on the question as to

whether or not intellectual abilities, and hence intelligence, may be said

to decline with age.

Beginning with the investigation by Galton in 1883 (435) and continuing

up to and including the most recent studies of Pacaud (383), nearly all

studies dealing with the age factor in adult performance have shown that

most human abilities, in so far as they are measurable, decline progressively,

after reaching a peak somewhere between ages 18 and 25. The peak age

varies with the ability in question, but the decline occurs in all mental

measures of ability, including those employed in tests of intelligence.

This finding, it should be noted, is based on cross-sectional and not longitu

dinal studies, that is, studies derived from the comparison of test scores of

successive age groups and not from scores derived from the successive

examination of the same individuals at different ages. The results obtained

with intelligence tests have been reviewed on numerous occasions, among
others by Shock (455a), Jones (282), Lorge (325), Bayley (43), and this

author (521) . With few exceptions the reviewers agree as to the findings

but not as regards their significance or interpretation.

Four main objections have been raised against the conclusion that

intellectual ability declines with age. The first is that the tests used in

intelligence scales are generally unfair to the older subject because they

are heavily weighted for speed. Lorge (325) first raised his objection to the

original findings of Jones and Conrad, and sought to demonstrate that by

making allowance for the speed factor the scores of the older subjects in the

Jones and Conrad study could be made to approximate the level of per-

135
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formance of the younger ones. Both Jones (282) and this author (521)

have elsewhere indicated the limitation of Lorge's analysis. A less contro

versial approach to the question of the influence of speed on test per

formance of older subjects is now offered by a more direct study.

The study in question included the administration of five of the WAIS
tests to a group of 465 older men and women both with and without time

limits. The subjects consisted of random samples of the older population

of Kansas City/ ages 60 and over, to whom the Full Scale was administered

in two ways. The subjects were first allowed the usual time to complete

the task assigned, and then allowed to continue the test until they said

they had finished or indicated they could do no more. This procedure

enabled the investigator to obtain two scores for each subject and to com

pare the resulting performance on the same tests, timed and not timed.

The results for approximately half of the population tested (male) are

shown in Table 35. The average increment in raw score per test, when

subjects were allowed unlimited time, was approximately 5 per cent. None

of the mean differences, except for Block Design, is as much as one

weighted score unit The differences between timed and untimed perform

ance of the other age groups tested (not shown in table) were of the

same order. Altogether, the findings show that the older subjects were

negligibly penalized by a speed factor, at least ao far as the indicated tests

of the Wechsler Adult Scale are concerned.

A second objection to the reported data on variations of ability with

age is that the scores attained on the tests are largely dependent upon the

subjects
7

acquired and stored knowledge. Older subjects, it is argued, are

not only penalized because at the time of testing they are more remote

from their school days, but also because they are likely to have had less

formal education than younger subjects* That level of education is cor

related with level of performance on intelligence testa is well established.

The question at issue here is not whether education influences test scores

but how this factor enters differentially to affect performance at successive

age levels. Age and education affect each other reciprocally; simple analysis

of variance or partial correlational methods alone are insufficient to disen

tangle the interaction between them- To equate thus interaction it is almost

imperative to keep one or the other of the variables constant. Since the

possible effect of age alone is here at issue, it is the educational factor that

needs to be accounted for. Unfortunately, studies of adult te0t performance

in which education as such has been kept relatively constant for any
considerable age range have been almost entirely lacking* But there is one

recently published investigation in which the author did manage to elimi

nate the educational factor to a fairly satisfactory degree and thereby make

1 For a complete description of this experiment, see Doppelt &nd WaH&oe (147)*
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TABLE 35

Comparisons of timed and untimed performance* by older persons on subtests

of the Wechsler Adult Intelligence Scale

* Mt ,
mean scores on tests when timed;Mu ,

mean scores on tests when not timed;

S.D.t and S.D.U , corresponding standard deviations,

t Male subjects only.

possible appraisal of changes in test score with age alone. This is the study

by Mile. Pacaud (383) who tested some 4000 subjects employed in the

French Railways with an extensive battery of tests. Because of the con

stricted range of formal education of the subjects tested she was able to

divide her entire population at each age level into two comparatively

homogeneous groups, those who had received their Certificat d'JiJtudes,

and those who had completed only the Instruction Primaire? The findings

showed: (1) almost identical rates of decline of score with age in most of

the abilities tested, and (2) no substantial score difference between the

groups at the different ages reported. This indicates that decline of ability

with age is real, regardless of influence education may have on it.

A third argument against accepting the indicated decline of intellectual

ability with age proceeds from the view that the cross-sectional method on

which the finding is based is invalid. The results are rejected because the

scores compared are not scores of the same individuals retested at suc

cessive ages, but the scores of different individuals tested at different ages.

Longitudinal studies, of course, need also to be made, but the fact that

results thus obtained might not coincide with findings derived from horizon

tal studies do not necessarily controvert this evidence. Actually, only a few

longitudinal studies have been reported, and the two most frequently cited,

namely, those of Owens (382) and Bayley (43), were done on special

2 Levels of education roughly equivalent to 9th and 6th grades in American schools.

Separate age curves were drawn for the two groups with each of the battery of tests

administered and then compared.
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population samples. Both the Owens and the Bayley studies dealt with

select populations in that the subjects for the studies were individuals of

superior intelligence.* The subjects of the Owens study were college students

with estimated IQ's of 1 10 and above; those in the Bayley study, the parents

of gifted children, with a mean IQ of at least 120 or better. Now it is well

known that intelligence test scores of persons of superior intellectual ability

tend to hold up or even improve for some time beyond age 25, Moreover,
the tests employed in both studies consisted primarily of tests measuring
verbal ability, and these are again precisely the types of tasks which have

been shown to fall off least with age. The subjects in the Bayley study were

a particularly selected group since they comprised a large percentage of

individuals engaged in vocations and professions (teaching, etc.) whose

day to day activity might well exercise or involve some practice in the

kinds of ability called for by the tests.

Apart from the sampling limitation of the hitherto published longitudinal

investigations, one should note that the arguments used in rejecting the

findings obtained with the cross-sectional studies may be marshalled with

equal force against the longitudinal studies themselves. For, if education,

experience, stored knowledge, etc., play the role assigned to them one

should also expect that the extended exposure of the adult to these factors,

ashegrows older, would similarly serve to raise the level of his later perform
ance. Thus, assuming that an individual, at age 40-45, is able to learn

as well4 as an individual at age 20-25, then one may presume that the

older subject at the time of taking the test will have the advantage of some
20 years of exposure to the educative process, whatever that may be. Of

course, the objection may be interposed that the things which the older

subject may have learned are not the kinds of items which enter into

intelligence tests, and that is in part true. If so, why should the older adult

not do as well as the younger adult on such a test as arithmetical reasoning

despite the fact that the average man or woman, even when not engaged in

a mercantile occupation, has both reason and opportunity to practice this

skill*

This brings us to the last and perhaps most cogent reason for the refusal

of some psychologists to accept the indicated decline of intellectual ability

with age, and by implication of intelligence; namely, their belief that the

tests used in our intelligence scales are as a whole act suited to older sub

jects. There are two parts to liiis argument. The fibr^

* For interpretation of findings regarding change* of IQ with a* in menUl defec

tives, see Kuhlmann (303) and Charles (96)*
* As well, though admittedly not so quickly, This Is one of the main arguments

used to refute the decline of test soores with age (826) ,

1 For the differential performance of younger and older subjects on different tests,
see Jones and Conrad (281).



CHANGES IN INTELLIGENCE WITH AGE 139

TABLE 36

Correlation of WAIS Scale scores with age*

' Based on subjects 25 years and over from National Standardization Sample and
all the cases from Old Age Study.

tests, modeled as they are after those originally devised for children, are

stacked with items depending upon school information which no longer
concerns the older adult or which he may have forgotten. The other ob

jection is that the abilities tapped by the tests are not valid measures of the

abilities the tests purport to measure, and in particular not of general

intelligence. Both claims, in the writer's opinion, are essentially incorrect,

and in any case not pertinent to the points at issue. One may allow that

our present tests are not altogether suited for adults and even concede

that they do not measure what has been defined as intelligence. But what
ever it is that the tests measure, the argument advanced does not contro

vert the fact that the abilities involved alter with the aging process. The
least one can say is that for most persons intellectual ability, after reaching
a peak in early maturity, declines progressively with age. The correlation

between age (after age 25) and scores on tests of intelligence is always

negative (Table 36).

The findings with the Wechsler Adult Intelligence Scales are in line with

and support the above generalizations. The curve of changes in intelli

gence test scores with age for the 1939 standardisation (W-B I) was shown

in Figure 1 (p. 31); that for the 1955 (WAIS) 6
standardization, in Figure

2 (p. 96). As can be seen, the curves are essentially similar, but they
also show two noteworthy differences. The first is that the maximum for the

1955 curve falls in the age interval 25-29, whereas that of the 1939 curve

The difference in absolute scores of the two standardizations is due to the fact

that in the WAIS 11 subtests were used to obtain a full scale score, whereas on the

W-B I only 10 tests were used.
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FIG. 5. Curve of decline of mental ability with age. Ages 10-74. Solid line, 1939

W-B I Standardization; ages 60-74 (1000 cases) extrapolated on basis of regression

equation of score on age. Dash line, 1955 WAIS Standardisation (1700 eases); ages

60-74 (450 additional cases) derived from Kansas City Study. JP x Mean of peak

group minus mean of specified age group (s).

In the age interval 20-24. The second difference is that the rate of decline,

at least tip to age 50, is noticeably less in the case of the 1955 standardiza

tion than it is in the 1939 standardization* These changes are more clearly

seen in Figure 5 where the two curves, drawn to scale, are presented simul

taneously. The original test scores7 have been equated and rendered statisti

cally comparable by expressing them as deviations in terms of SJX units

from a common base reference age group.

Accepting the observed differences between the 1939 and 1955 standardi

zations as reliable, one can posit several factors to account for the differences

in the curves* maxima as found in the two standardisations. The first has

to do with the possible role played by the sampling factor. Although equated
with the estimated national population for 1934, as regards sex, age, occupa
tion and educational levels, the 1939 revision was based on populations

drawn primarily from the metropolitan New York area; the 1955 revision

is based on a sampling of the entire national population, with close approxi
mation for urban-rural proportions, occupation and educational level of the

country as a whole as described in the 1950 United States Census. There

is also some indication that the 1939 standardization may have contained

smaller proportions of individuals falling into the more skilled, business and

7 The test scores from which the curves have been derived are given m Tables 13

and 14. For more detailed discussion of the WAIS age data and in particular of those

obtained from the Kansas City Study, see article by Doppelt and Wallace (147).
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high professional groups. The second, and perhaps more clear-cut factor

that must be taken into account, is the difference in the educational level

of the individuals tested in the respective standardizations. The educational

level of the American population between 1930 and 1950 has risen about

two years, or from approximately the 7.5 to 9.5 grade level. In view of the

consistently high correlation (0.65 to 0.70) between last grade completed
in school and intelligence test scores, there is some reason to suspect that

the differences between educational level of subjects tested may account

in part for the lesser test score decline in the 1955 standardization. A
third possible consideration is the fact that the American people have

become more test-wise over the past 15 to 20 years. Not only may this be

the result of the increasing role which achievement and aptitude tests

have played in the curriculum of our schools, but also of the ever increasing

number of quiz programs which now seem to be part and parcel of the

American way of life.

The factors thus far discussed, while undoubtedly important, do not

seem sufficient to account completely for the changes observed. In the

opinion of the writer, part of the improvement in test performance may
be due to the enhanced general health of the adult population, and with it

an extension of the period during which the individual can function ef

fectively. People not only live longer but, as a result of medical and social

progress, can carry on longer. For example, not only has there been a

lessening in the incidence of senile diseases in the age period 35-50, but

there also appears to be some diminution in the debile conditions that have

been associated with the so-called male as well as the normal female

climacteric.8 In industry, management has discovered that older people can

keep on working efficiently beyond ages formerly thought possible

and is accordingly extending the age limits set for retirement. These and

similar facts may be accepted as evidence of an increasing intellectual

vigor of the average adult, a vigor which is not only greater but is main

tained over a longer period than it was a generation ago. This does not

mean that the average adult is now brighter than his father or grandfather

was at his age (although the younger generation, as always, seems to think

so), anymore than his increased life expectancy testifies to a greater biolog

ical life span. It merely indicates that we may indeed be "adding more

life to years as well as years to life."
9

In line with the title of this chapter we have thus far concerned ourselves

primarily with the question of the changes of ability with age. Undoubtedly,

8 General practitioners as well as gynecologists have reported, for example, a delay

of from 5 to 10 years in the onset of the female menopause within the last generation

or two.
9 Caption on the cover of the Journal of Gerontology,
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what the reader is more desirous of knowing is what bearing these findings

have on the problem of intelligence itself. Specifically, does intelligence,

like the abilities by which it is now measured, also reach a peak in early

maturity and then decline with increasing years? If the answer is an

unqualified yes, one has to face the fact that it does not jibe with work-a-day

appraisals, whether made in terms of achievement, leadership, success in

dealing with complexities of everyday life and, more generally, in terms of

what has been historically defined as wisdom. On the other hand, if one

admits that intelligence, unlike ability, does not decline with age, every

user of an intelligence scale is in the paradoxical position of having to

disavow the claims which he made for his test to begin with. The f&et of the

matter is that no unqualified answer can be given. What is definitely estab

lished is: (1) that our intelligence teats can and do measure intelligence in

older as well as younger subjects to a substantial, although not necessarily

an equal, degree; (2) that the abilities b> which intelligence m measured

do in fact decline with age; and (3) that this decline is systematic and

after age 30 more or less linear (Figures 1, 2 and 5),

In spite of the above findings, intelligence when appraised by other

criteria does not always manifest the mime decline with age as do the

abilities (test scores) by which it is measured. Two principal reasons would

seem to account for this discrepancy* The first is that while intellectual

ability is the basic "factor" in intelligent behavior, it does not constitute

all of intelligence; the second, that intellectual ability whether expressed

in terms of g or specific factors does not enter equally at all ages.
10 To these

must be added yet a third factor, namely, that with increasing age, ex

perience plays an ever increasing role in the individual's capacity to deal

effectively with his environment.

The problem may be summed up as follows. General intelligence as

evaluated by pragmatic criteria appears to maintain itself unimpaired over*

a much greater portion of adult life, and to decline at a much slower rate

1Ean do the mental abilities by which it is inevitably
11 measured. Our general

answers have been that sheer ability enters as only ona of several factors of

intelligence, that factors like drive, interest and motivation also operate in

varying degrees as determinants and tfast learned response^ stored infor

mation and general experience may substitute for, or better serve the

individual than original aptitude* To these may be added the fact that at

different ages different skills or abilities contribute varying amounts of

whatever is needed for effective performance,

10 The second fact is partially taken care of m the WAIB &**d W-B Scales by allow

ing a bonus for age, A lesser test score is required for an older t&&a & younger subject
to obtain the same IQ rating.

11
Perhaps not inevitably, but
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What we are proposing then is that general intelligence is a multi-

yariate construct, the differentiae of which may and do alter with successive

periods in the individual's life. There will be differences in how we define

intelligence at different ages, and these differences will depend in a great
measure on which of the elements entering into the construct one wishes

to emphasize and how consistent an evaluation one wishes to maintain.

One cannot, operationally, attach a unique or fixed meaning to the term

intelligence because at different times and under different circumstances

we are compelled to appraise it from different points of view. In the case of

older people it seems that one thing we wish most to include under the

term intelligence, is what William James long ago referred to as sagacity,

a trait which may be broadly defined as the ability to deal with life's

situations in terms of past experience. This is understandable, even de

sirable, but sagacity cannot be equated to intellectual ability or general

intelligence. Intellectual ability, intelligence and wisdom are not identical.

We cannot safely substitute one for the other. Wisdom and experience are

necessary to make the world go round; creative ability to make it go
forward.



Chapter 10

Sex Differences in Intelligence

In trying to arrive at an answer as to whether there are sex differences

in intelligence much depends upon how one defines intelligence* and on the

practical side, on the type of tests one uses in measuring it. The contempo

rary approach, contrary to the historical point of view, adopts a sort of

null hypothesis. Unfortunately this procedure turns out to be a circular

affair since the nature of the tests selected can prejudice or determine in

advance what the findings will be. In constructing an intelligence scale it

is possible by initial selection to combine one's test in such a way as to

minimize or cancel out sex differences. This has been the usual procedure of

most test constructors. The principal reason for adopting such a procedure

is that it avoids the necessity of separate norms for men and women.

As regards the W-B I, the original standardisation data showed small

but positive sex differences on Full Scale scores in favor of female subjects.

Subsequent studies (73, 263) again revealed sex differences, but this time

in favor of men. In attempting to account for the discrepancy the author

at first was inclined to interpret the observed findings as due primarily to

sampling differences, but the consistent findings of the later studies showed

thatmenmaybe expected todo better than women on the W-B 1 as a whole,

and on the Performance part of the Scale in particular. The differences are

not large but for the most part significant,

The same trend is now revealed in the WAIS data* Here again, the

differences are small, at least small enough to make unnecessary separate

sex norms, but sufficient to warrant further analysis of teat findings. The
WAIS mean and standard deviations for Verbal, Performance and Full

Scale by age and sex are given in Table 37,

Table 37 shows that there are systematic, but for the moat part negligible

differences in Verbal, Performance and Full Scale scores in favor of the

male subject. But while this holds for the Scale as a whole, the question
arises whether it is equally true for the individual subteata of the Scale.

The data which enabled us to answer this question are given ia Table 38,

144
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TABLE 37

WAIS means and standard deviations on Verbal, Performance and Full Scale Scores

of national and old age samples by age and sex*

' These age groupings do not correspond to groupings used in the WAIS Manual,

in which 10-year age groupings were used, starting with age 25.

This table gives means and standard deviations of the WAIS subtests by

age and sex in terms of scaled scores for the various reference
groups.^

The

data show that although the mean test scores of men are generaUy higher

than those of women there are a number of subtests on which women do



TABLE 38

Means and standard deviations of WAIS subteste by age and sex,

and critical ratios between ex means

146
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TABLE 39

Means, S.D.'s and C.JB.'s between male and female performance on subtests

of the WAIS (ages 16-64)*

* Total number, 1700, 850 male and 850 female. For subtest differences age by age,

see Table 38.

consistently better. The differences are again small and the critical ratios

significant at only certain age levels. However, inspection of the table

indicates that the lack of consistency might be due to the relative smallness

of the numbers when the groups are broken down by age. To check this

hypothesis critical ratios were calculated between the subtests for the

total male and female population. The results are given in Table 39. As

anticipated, certain of the subtests which showed only slight differences

now reveal critical ratios which are clearly significant. Of the 11 WAIS

subtests, 8 now show clear-cut sex differences; men do better on 5 of the

subtests, women on 3.

It thus appears that among the tasks which may be used for tests of

intelligence there are some which are easier (or more difficult) for one or

the other of the sexes. Whether these differences are presumptive of a better

or poorer endowment in intellectual ability still remains to be decided, but

the fact that they exist cannot be questioned.
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The differences found in the analysis of the WAIS subtests are not

unique. Systematic differences in scholastic and other abilities have been

repeatedly reported (498a), but these have generally been regarded as

evident sex differences in acquired aptitudes; for example, women do

better in language, men better in arithmetic, etc. But the present findings,

taken together with certain others, seem to call for a more fundamental

interpretation. The fact that women are better in rote learning and men in

arithmetical reasoning is, so far as appraisal of intellectual endowment is

concerned, of no greater significance than would be the fact that women
have better eye-hand co-ordination and men greater vital capacity. The

facts are only important if they represent basic differences in intellectual

capacities or in so far as they may enter into effective intelligent behavior.

The findings on the WAIS suggest that women seemingly call upon
different resources or different degrees of like abilities in exercising whatever

it is we call intelligence. For the moment one need not be concerned as to

which approach is better or "superior." But our findings do confirm what

poets and novelists have often asserted, and the average layman long be

lieved, namely, that men not only behave but "think" differently from

women. This difference could probably be more clearly demonstrated if our

intelligence scales included a greater variety of testa than now employed,

and included a fair number of the kind previously referred to as non-intel

lective.1 In the absence of such study it seemed worth while to make a

comparison between male and female performance based on a selective

combination of the WAIS subtests on which men and women did respec

tively better.This was achieved as follows. With Table 39 as a base for 3 of the

tests on which men did consistently better and the 3 teats on which women
did consistently better,

1 we provisionally designated the former as "mascu

line" (M) and the latter as "feminine" (F) tests. Separate scores were then

obtained for each of 600 (300 men and 300 women) subjects by the follow

ing formula. Sum of weighted scores for the M tests minus the sum of the

weighted scores of the F tests plus or miaus MF score, where a plus

difference signified a masculine, and a minus a feminine trend. These

differences for all subjects male and female (age sample 20-44) were then

distributed and compared in the usual manner. The mean scores by sex

and the critical ratios are given in Table 40*

The distribution of MF scores for both sexes is shown in Figure 6, From

1 There is no doubt in the author's mind that a factorial study of a battery of tests

of this sort would reveal a sex factor,
1 The tests designated as feminine (F) are Vocabulary, Similarities and Digit

Symbol; the masculine (M) tests are, Information, Arithmetic and Picture Comple
tion*
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TABLE 40

MF scores expressed <is difference between sum of Information, Arithmetic and Picture

Completion and sum of Similarities
, Vocabulary and Digit Symbol

this figure and the data given in Table 40, it is clear that there exist signifi

cant sex differences in at least certain aspects of intelligence, and that

these differences become significant when cumulatively weighted. Thus,

one can obtain an MF score on the WAIS comparable to MF scores on

standard masculinity-femininity tests like the Miles-Tennan or the MMPI,
with possible comparable interpretation. Using 2 P.E. as cut-off criterion,

one might say that a score of minus 3.j, or lower is feminine for men and a

score of plus 5.0 or higher is masculine for women. Table 41 gives the

percentile equivalents for WAIS masculinity-femininity scores for men and

women respectively.
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FIG. 6. Distribution of Male-Female scores on WAIS. Ages 26-44 (300 male, 300

female). Solid line, male. Dash line, female.
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TABLE 41

Percentile equivalents for composite MF test scores on WAIS
(SOO male, $00 female, ages 25-44}*

* + scores indicate masculinity; scores femininity.

To obtain an M F score on the WAIS one proceeds as follows: Sum
weighted scores on Information, Arithmetic and Picture Completion, and

designate total as subject's M score; sum Vocabulary, Similarities and

Digit Symbol scores, and designate same as F score. Subtract F total from
M total; the algebraic difference is the subject's M F score. Look up
the obtained difference in Table 41 which gives the percerxtile equivalents

Subject A Male, Age 25

Inf 11

Comp 9

Arith 9

Sim .....11

D. Sp 10

Voc 10

D. Sym 14

P. Comp 9

Bl. Des 10

P. Arr 12

Obj. Ass 9

M Scores F Scores

Inf 11 Sim 11

Arith 9 D. Sym 14

P. Comp 9 Voc 10

29 35

M - F - 29 - 35 - -6

Rating = 5%tile

Subject B Female, Age 28

Inf.................................. 15

Comp ................................ 16

Arith.............................. 13

Sim................................ 13

D. Sp................................ 9

Voc .................................. 16

D. Sym.............................. 11

P. Comp............................. 16

Bl. Des .............................. 17

P. Arr............................... 12

Obj. Ass ............................. 14
M Scores F Scores

Inf........... 15 Sim........... 13

Arith......... 13 D. Sym ....... 11

P. Comp ...... 16 Voc ........... 16

44

Rating 17%tile

40
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for these scores, being careful to select the proper column (males under

men, females under women). The percentile equivalent is the subject's

rating.

The two cases, Subjects A and B, demonstrate the procedure used. When
the M F differences are close to values given in the table, one takes

the nearest percentile as the approximate equivalent. When they are not

close, the exact percentile may be obtained by interpolation. It should be

noted that theM F scores are independent of the subject's level of per

formance.*

* One could take this level into account by dividing the subject's M F by
his M + F score.





PART III

Diagnostic and, Practical

lications





Chapter 11

Diagnostic and Clinical Features

Although the primary purpose of an intelligence examination is to give a

valid and reliable measure of the subject's global intellectual capacity, it

is reasonable to expect that any well conceived intelligence scale will fur

nish its user with something more than an IQ or M.A. jji point of fact,

mo^^mt^igence exami^t^
avaikble a gegtamamgont of data regarding the testers mode of reactiog^

no^ infrequentlysomejndpjbion
the amount of this sort of adjuvant

data which may be derived from an intelligence examination is in a large

measure dependent upon the individual examiner's clinical experience and

sagacity. No doubt this wiU always remain true to a greater or lesser de

gree. But much also depends upon the character and protective possibilities

of the tests themselves. In this respect different tests show wide variations.

For example, one is more likely to elicit qualitative material from an open-

end comprehension question ("What is the thing to do when . . .") than

from an information or arithmetic problem requiring a unique response

("How far is it from New York to Paris?") .Jlowew^^
so good but that, onji^jtfentjc^^
^jjpf^t^e-^^g^iTO; Forlhis reason a composite scale calling for a

TOrlety^^^ sucl^ b
g

e more

productive"than^one
confined to a specific mode ofresponse. Anjndiyidual

reveals h^ieirnoTonTy b^e^waj he takes j^he^world but how He^g:

acts to it, riot only^ '"
sogmzesis ex~
fEe^uaEtative data one obtains from^n intelligence test, as indeed

from any other, are largely inferential; they depend upon the interpreta

tion of the examiner as to what the tests allegedly measure, as well as to

what particular responses are presumed to signify. In both cases the ex

aminer is treading on thin ice, not only because his personal interpretations

are unlikely to have been sufficiently validated, but because all behavior is

155
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multi-determined. One cannot a]w^
jgerforman^

Deferable cause.JFor^^mpl^ dugjo a

special disabilityjn jdgallngjs^^

tunityT^omentary aimety_.Qr.JkoJusk^^ ability,

Which oTtEese obtains in any given instance must be worked out anew

with each recurring case rather than by any rigid formulation. To be sure,

for practical purposes it is useful to associate a particular kind of perform
ance with a particular type of defect or diagnostic group. But in doing so

one must remember that in most instances the association is at best only

occasional and partial. When one reads that adolescent psychopaths tend

to do better on Performance than on Verbal tests, that schizophrenics do

poorly on tests of social comprehension and organics do worst on tests

involving visual-motor organizationI onej3hould sahsTome^^

t^nes^or at most ".gft^" Whether one can use this quondum association

as a basis for, individual diagnosis will depend not only on its incidence

and overlap, but on its unique relationship to other subtests of the Scale.

Thus, a very low Picture Completion test score associated with a high
Picture Arrangement, though occurring rarely in this combination, is

nevertheless strongly pathognomonic of schizophrenia.

WAIS which have shown themselves to be of diagnostic value. But prior
__ i

--...... _m
-

f
- ___ .,-*__^^~." -w -

-"" "-*"**s>h*"- -, ~- - .,-.-. A;,,

to doing sojt wiUJbe useful to stop long en<^gjLiojn^i^^ of

ever vexing questions wMchT^^
which some answer, however tentative, musUi&jnade. The firsL-oi-these

has to do with the reliability and yalue of the JQ^aao&calai^^
from a mentaUy or d^^

Reliability and Value of IQ's

individual's IQ, in the first^

relative brightness as compared to persons of his own age, biLtJn a, broadey
and more meaningful sense it is^also a comprehensive statement about a

person stover-all intellectualJunctioning abilitvi<In view of this fact, one

might suppose that it would generally be considered the most important
single bit of information to be derived from an intelligence examination.

Unfortunately, that is not soJhiJ^centj&aj^^ Th^re
has-been a grg^jgg^tendency among clinical ^y^hologist^tQ_3^y^Qalv

itjg

ijgj a^statoaentjwhich in part is true, or becau^_jjg
the

1 For the reason that two persons with an identical IQ may be quite different in
other respects.
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false. Particularly misleading are such statements as "the days
are past in which an individual was presumed to have been born with a

certain IQ which he bore throughout his life and died with" (420). Actually
no responsible group of psychologists has ever maintained that a person
is born with an IQ, much less dies with it, or that it is eternally unchange
able. On the contrary, almost from the start, careful investigators have

sedulously pointed out that the IQ an individual attains^n ^es^may be
Influenced by many factors, that it has an expected variability and^hat
correlations between test-retesTTQ>

T
s arelnuch lower than one would"wish

for long range^redictive purposes. The so^affi^^
IQ" is largely a rigged straw man. WhaTSa^been

are^retest

intelligence scales, the IQ's obtainedJay most

'Relatively little^ meanFan average IQ difference of

apj^oxiniatelyJ^^ ^mtervals of from

several weeks to several years* The^term 'most individuals' will vary with

t^Hze^^e^IQ dSerences onejmshe1^
A difference of 5 IQ points between retests will ordinarily include about

50 % of the cases, a difference of 10 points, 75 % or more of the cases, and

so on. In terms of prediction, the chances are 1 in 2 that a ^bject'sJQ on

retest will not differ by more than 5 points; 1 in 4 that it will not differ by
more than 10, and 1 in 20 by more than 15 points. These probabilities are

approximately of the order one can infer from test-retest studies done with

the W-B I (409), from comparisons of results obtained with alternate ad

ministrations of the W-B II (240) and from obtained reliability coefficients

of the WAIS (525) .The size of the change in TQ w^J depend in p^rt on thft

recency of the earlier examination and the age level2 at which the initial

test was, adipinifltfirftd Tt will also depend in a measure on the degree to

which the test items of the scales used lend themselves to practice. For ex

ample, the Performance section of the W-B and WAIS are much more

subject to practice than the Verbal section. When these factors are taken

into consideration and allowances made for special cases such as the handi

capped or emotionally disturbed individual, the IQ variations from test to

test for the preponderant number of individuals examined is surprisingly

small. They are, in the opinion of the writer, much smaller than the varia

tions reported in physiological and biological measures which are accepted

without much question.

Though the reliability and constancy of the IQ is not predicated on

findings obtained with disturbed individuals it is legitimate to ask how
much trust one may place in the test scores obtained by such subjects.

*
IQ's determined prior to age 6, and particularly in infancy, have been shown to

be not too reliable (42).
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In brief, is an IQ obtained from a test administered to a mentally disturbed

individual valid? In any event, of what value is it when you get it? The

question (and answer) needs to be broken down into two parts, depending

upon whether what one is seeking is an intelligence evaluation of the subject

prior to his illness or an evaluation of his actual level in his present and im
mediate predictable future. If the former is the examiner's intent, the answer

is not too difficult and, in instances where a good case history is available,

will not even require a systematic intelligence examination. However, this

can also be achieved in several ways by the use of intelligence test scores.

One is to use only types of tests, such as Vocabulary and Information, which

have been found to decline but little with age or to stay relatively unim

paired in cases of mental disorder. Another possible procedure is to use only
those test scores for calculating an IQ on which a subject scores maximally,
on the assumption that an individual's potential is most adequately repre
sented by what he can do best. Such a procedure has been recommended

by J. Jastak (272), who obtains an IQ for what he terms the subject's

altitude or basic intelligence level. He does this by calculating a subject's

IQ on the basis of the three tests on the W-B Scale on which the subject
makes the highest scores. The procedure substitutes what might be termed
a selective for the global concept of intelligence, and implies that an ac

curate evaluation of intelligence may be obtained from the appraisal of a

small, rather than a large sample of the subject's abilities. This is like

trying to estimate a man's annual income on the basis of the highest salary
he may have received in any calendar month.
The usual way of dealing with the dilemma of the variable IQ in dis

turbed subjects has been to fall back on the distinction between present

functioning and potential intelligence. This might seem a satisfactory
solution except that the terms potential and functioning are highly am
biguous. To some, potential is equivalent to native ability; to others it

signifies what a person might be able to do if he had the opportunity to

acquire the skills tested; and again, what the individual might have been
able to do prior to his sickness or how we might expect 'him to perform
after he recovers. The term functioning seems more clear-cut but is equally
mischievous. If by functioning ability one merely means a subject's level
of performance at the moment he is being tested, the statement is straight
forward enough, but the data of such a temporally delimited performance
are of no great value. An estimate of intelligence, expressed as an IQ or

otherwise, can only have significance if it purports to be a statement of
how the subject has been able to function at least in the immediate past
and even more of how he will continue to do so for some reasonable period
in the anticipated future. Hence, the qualifying phrase "present function

ing," to have useful meaning must imply not only that a subject is
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functioning maximally, but that one anticipates an early change and return

to a previous level of performance. A post-encephalitic, a chronically

deteriorated schizophrenic or a patient with Alzheimer's syndrome who
attains an IQ of 60 is not merely functioning at the defective level but is

mentally defective, although for nosological and practical reasons he may
be otherwise classified.

The intent of the foregoing remarks is to emphasize the fact that the

IQjrf an individual, though neither invariant nor infallible; nevertheless

Tsjn ancToFItself an important datum for diagnosis. Like all quantitative

^measureSIt. needs to bes interprefted, but interpretatipns^aust be based on

objective^fihdinigs and not upon reiterated misconceptions. Its primary
IniOij Mt7a^ and

"disabilities or how thesiTcombine^with his interestsjind training, although

Ihls^mformation may sqmetimesjbe obtained from the way an individual

jjgrforms on the sj^jes^of3heM SfiBler|[ts
aSSTisliitherl^defiSe^Ks over

all functioning, fitjclefines a person's^ggMrjIjLssets and EBiffties.|Jhe_fect

thatju^^ ordinarily more important
than whether he does well or poorly on. a^ P&rtiwdat^jtestj^and^ this holds

Tor tHiTmentaily ilTas well as for the normal individual.

Verbal versus Performance

One of the more useful features of the WAIS and W-B Scales is their

dichotomy into Verbal and Performance subtests. Tfoift- grouping, wfl.s

originally based not on the theory thai there are differentJ^ndaj)LinleI]ir

gence, but on f
^^jgv^]]g

fi1fi-^At either through habit, trainin^joi^ndoW"
menTsome IncimaS^^^jWe to d<^^^ ,

wof^7^ac^SS~^nalysis of the Scales, however, has revealed that the

grouping may deal with a more fundamental dichotomy although the tests

themselves show considerable overlap. In any event, the abilities inferred

from tests will be found to constitute functional clusters of sorts, the sep

aration of which is often useful vona-timm] gmdftncft a/nfl in

of personality constellations.

As regards the^dja^nostic implications_of
^

performance ability as a whole, the findings are thatjn jo.ostjpiental.

disorders impairment of function is generally greater in the performance

tEan in tKe"verbal sphere. With occasional exceptions,^'tEis holds for psy-

"cEoses of nearly every type, for organic brain disease and to a lesser degree

order of difference in favor of the Verbal score

varies with the disease entity and in the case of organic brain disease with

the type of impairment.jThej^dings for some orgamcJbjEainu^

be discussed in Chapter 13.

In appraising the significance of the differencesj^
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Performance scores one must naturaUy_ allowjpr variability even among

^rmali^i^duais. The standard deviation of the mean
difference^between

Verbal and Performance for the normal population isJLOLOJ^This means

that a V-P difference greater than 10 points will be encountered in less

than 32 cases in 100, a V-P difference of 15 points in 13 cases in 100, a

difference of 20 points two times in 100, and so on. Depending upon one's

criteria of abnormality, one can set cut-off points at different levels of

deviancy. In most instances a difference of
15j)r more^ointsjgaa^

preted as^diagnostically significant. I

In the analysis of the W-B I standardization data the intelligence level

of individuals seemed to have been an important factor in determining

both the direction and the degree of difference
foirnd.j|ubje^

intelligence generally did be^erjmJ^^ intelligence

did better onjjjiejE^rffln^
This was not confirmed by

analysis made of the WAIS data (see p. 102), except in the cases of sub

jects at the upper extrem? of the distribution. It would seem that level

of intelligence often needs to be taken into consideration in the evaluation

between a Verbal minus Performance difference, but no general rule can

be laid down since many other factors jgiU^mfluenc^ it.^AmcgigJieseJ$

the educational and vocagonal^histQryjrf.
tbft anbj&ct. OccujgationJsjriBr

quently an importan^fa^or, s^that^cag^ters7 mechanics^and engineers

wiHj^ teachers and

jag^j^
arid

possibly racial differ^es^whighjnIndividual
cases may have to be taken

ffifcT^sid^^
tlSs fa^ used as an unfailing criterion. Aljjbhis means, of

course, that the significance between a

carte blanche,, but^ly after due wejghjLia

given to the various factorsw^ich_may
have c^tribritedLtajt^

Performance constellation (V-P), frequently

met with in subjects roughly labeled as "acting-out" individuals, is the

systematic high Performance scores which these subjects attain. This

"pattern" was first noted by Levi and 'this author in the test performance

of adolescent psychopaths, and has since been reported for other groups

(139, 194). One of the reported studies, that of the Gluecks (194), is es

pecially impressive because it was carried out with a large number of

subjects carefully matched for a number of variables including age and

IQ. A summary of the Gluecks' findings is given in Table 42. As will be

seen, the observed Verbal minus Performance differences in favor of Per

formance are statistically significant at a high level of confidence. The

only question that arises is whether the Verbal minus Performance differ

ence is due primarily to the lowering of the Verbal or increase in Perform-
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TABLE 42

Comparison of mean weighted scores of delinquents and non-delinquents
on the W-B I*

*
Adapted from Unraveling Juvenile Delinquency by Glueck and Glueck (194)

Above table combines data given in several separate tables.

ance score, and whether we are dealing with basic or environmentally

conditioned factors. It is probable that both factors are operable. The

subjects of the Glueck study, for example, while matched both for age and

IQ and other variables, nevertheless showed significant differences in the

level of education attained. The delinquent group, on the average, were

one to two grades below the non-delinquent both in school placement and

on scholastic achievement tests. On the other hand, they also reveal basic

differences in certain character traits as shown both by case history and

protective tests. Whatever the cause, the Verbal minus Performance

differences are sufficiently consistent and significant to be of diagnostic

value.8

3 Another study supporting this conclusion is that of L. Diller in which he com

pared female delinquents with non-delinquents (139). The subjects were not so well

controlled as in the Gluecks' study, the delinquents on the average being some two

years younger and with a mean IQ some 15 points lower than the controls. Here again

the Verbal minus Performance difference between the two groups was clear-cut and

indicated significance in association between high performance and delinquents. On
the other hand, Vane and Eisen (499) comparing a group of delinquent with non-

delinquent girls matched for age, education and socio-economic status found no sig-
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Test Variability and Scatter

The term test variability has been used to define two types of erraticism

in performance: (1) inter4estj^^
is

incfoa/t^^ on certain tests and at tEelame
time very poorlylm others; the latterwEenT a^Bje^Hns^eas^and^suc^"

itemsof one ancTTe^saineJ;est.
In this section we shall be

ferrecUo as "scatter."
~

""""Evaluation of inter-test variability may be effected in a number of

ways, the most generally accepted being some summative measure in

volving a standard or average deviation score from the subject's mean
test performance.

4 When such measures or indices are used, the findings

have not always confirmed the large differences in test variability between

disturbed and normal subjects which the clinician has generally posited.

Several reasons may be ventured for this lack of concordance. The most

general is the lack of adequate controls. This may involve such items as

insufficiency of number of cases, the heterogeneity of either the normal or

abnormal groups used and finally an implicit delimitation in the character

istics or type of subjects entering into the experimental group. Thus, when
the clinician speaks of the greater variability of schizophrenics (or any
other abnormal group) he may have in mind only a very small segment of

this group which shows certain features. As regards scatter on the WAIS
or W-B, for example, he may be thinking^primarily

^

ofcases wBchTdeviate
on any given7uFfest7by at least tEree or moT^weighted score unltsTrom
TiEeir owTTi^ such extreme^ 3eviations"must^
m a senseT^elf^ated &part if they are not to be lost in the crowd. Their

appraisal requires the examination of an unusually large number of in

dividuals to make possible the emergence of the exceptional case. The
problem it presents is similar to that one is confronted with when attempt
ing to inquire into the effectiveness of a drug for a particular disease or

nificant difference between Verbal and Performance W-B IQ's, It should be noted,
however, that the subjects of both groups were from a Vocational High School, and
this fact may have attenuated the differences observed, on the assumption that the
subjects of both groups in the study were selected on the basis of better performance
or at least limited verbal ability (actually both groups in the Vane and Eisen study
had significantly higher Performance than Verbal IQ's). It should be further noted
that the association between high performance and psychopathic personality made
by both Levi and the author referred specifically to male adolescent psychopaths, and
we may be dealing here with a possible sex difference.

4 A number of authors have preferred other measures of deviation; thus, Rapaport
and Schafer (420) in their diagnostic studies used no less than five different types of
"scatter" mesures, among them Vocabulary scatter, modified Mean scatter, com
posite Verbal scatter, etc.
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TABLE 43

Comparison of variables of controls and schizophrenics in terms of average
deviation of subtests from subjects

1 own mean matched for sex, age,
educational level and IQ*

* The subjects were 58 consecutive patients examined on the semi-disturbed wards
of Bellevue Psychiatric Hospital. The "normals" were drawn from our master stand
ardization sample, matched for the variables indicated.

symptom which occurs only two or three times per thousand subjects.

The situation is not quite so extreme as regards the incidence of aberrant

psychological test scores, but how to deal with the unusual or unique in

dividual as part of the group still remains an unsolved problem. One can

only say that in spite of the many negative results thus far reported, the

clinician is essentially correct in concluding that scMzophremcs,J^e_Qther,

jnentally disturbed^p^sonj^jshowj^^ verify

this conclusion it will be necessary to make a^comparative study with.

The results of one such study done on_th^WA^
^
One of the problems in practical diagnosis is the definition of what con

stitutes an abnoi^Ijjeviation. This definition will depend .on the con

ditions njMj^;^^ or moye scalgd

score units onjany subtest from the mean
isja,

convenient cut-off point.

TEelS^ignitude of the difference used will depend upon the level of sig

nificance the examiner wishes to set for himself. Differences of significance

at the 15 per cent level or better between pairs of scores on the WAIS
and W-B I have been calculated by F. B. Davis (130) and are given in

Tables 44 and 45.

Patterning and Pattern Analysis

The phrases pattern analysis, test patterning and similar rubrics have

appeared with increasing frequency in psychometric literature, but while

the terms have some common underlying implications they have seldom

been strictly defined. Sometimes the terms have been used to describe a

particular statistical technique, sometimes to illustrate a diagnostic formu

lation and sometimes a combination of the two. In general, the intent of
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TABLE 44

Differences significant at the 15 per cent level, or better, between pairs of scores

derived from the Wechsler-Bellevue Scales, Forms I and II* (F. B.

Tests

Scaled Score Units

123456789 10 11

Information

Comprehension

Digit Span
Arithmetic

Similarities

Vocabulary
Picture Arrangement.
Picture Completion. .

Block Design

Object Assembly

Digit Symbol ,

33333343 4 3

4343443 4 3

343443 4 3

33343 4 334434334343
4343454

4 3

4

* Based on test intercorrelations of 355 cases, ages 20-34, reported in Measure

ment of Adult Intelligence (517). Standard deviations were obtained from recompu-
tation of data for 355 cases, ages 20-34 in Table 39, p. 222. Reliability coefficients

are reported by L. Cronbach (121). The reliability coefficients were corrected for

range to match variability of intercorrelation sample.

t From personal communication to author.

TABLE 45

Differences significant at the IS per cent level, or better, between pairs of scores

derived from the Wechsler Adult Intelligence Scale* (F. B. Davis)^

Scaled Score Units

Teits 123456789 10 11

* Based on 200 cases, ages 18-19, from WAIS Manual (524), Table 6, p. 13.

t Prom personal communication to author.
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"pattern analysis" is to find a way or formula for identifying diagnostically

different groups, and eventually the individuals composing them, on the

basis of their differential performance on a number of tests administered

as a battery. Implicit in all such attempts is the assumption that test

scores can be combined into and identified as unique combinations. Statis

tically this requires a method of unique coding and, more important, a

technique for discovering the few relevant from the enormous number of

possible combinations that may emerge from a battery consisting of even

a small number of tests. For example, if one starts with 10 tests and 3

dichotomies the total number of test combinations, one or more at a time,

is 311
1, or better than 175,000.

5 If the tests are intercorrelated to any

degree, the number of combinations may be considerably smaller, but

even when thus reduced, the number will generally be too great for prac

tical evaluation. Actually, no such type of analysis has been employed;

instead, some circumscribed procedures have been used which, though put

forward under the title "patterning,
"

are not patterns at all in the strict

sense of the term.

Among the procedures denoted as patterning techniques, perhaps the

oldest and the one most commonly used is that of profile analysis. This

consists essentially of the graphic representation of comparable test scores

sequentially arranged in which the high and low points indicate high and

low test performance on the tests in question. The form or shape of the

graph is then taken to give a "picture" of the characteristic idiosyncrasies

of the individual's over-all test performance. Unfortunately, the resultant

profile is easily altered by changing the order of the tests so that the con

figuration or picture obtained is both arbitrary and ephemeral. It should

also be noted that in test profiling it is essentially the magnitude of the

test score rather than their configuration with which the investigator is

ostensibly concerned. Nevertheless, for certain clinical purposes, the method

can be used with advantage since it can tell us at a glance on which of a

given battery of tests an individual does relatively poorly or well. 6

A second procedure to which the term patterning has been applied is

one in which the scores on the individual tests of a battery are not treated

separately but summed up into a hoped-for discriminating total. This

method has often been used in constructing aptitude and personality

scales. The usual procedure here is to correlate each test or test item with

a differential criterion, and then maximalizing the contributions of each

6 The general formula for the sum of total possible patterns is Sp = (N + l)
m

1,

where S = the total number of combinations, N = the number of alternates (di

chotomies) and m = number of tests used (494).

8 Assuming, of course, that the tests compared have been previously equated to a

common denominator.
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of the tests by means of an appropriate regression equation. The more

recently invoked "discriminant function" technique (341) is a refined and

special application of this method.

A third procedure sometimes drafted into the service of pattern analysis

is factor analysis. Here the implication is that mere identification of a

subject's performance in terms of the defined group factors rather than in

terms of individual subtests of the battery from which the factors have

been extracted constitutes a pattern of his abilities. Actually, much more

is required. To obtain a true pattern, the factors themselves still need to

be combined in ways other than by summation of factor loadings.

Patterning involves not merely identification or maximalization of test

scores but their separation into uniquely significant configurations. No
mere sum, however arrived at, can attain this end, because an identical

score can be arrived at in a great many different ways.

The foregoing considerations do not imply that groups may not in some

cases be matched by summation methods. For certain purposes such a

type of matching is altogether appropriate. Indeed, one such method using

an interclass correlation technique recently described by Haggard (222)

promises some interesting and useful applications. Among the examples

given by Haggard are two applications to data presented in the third

edition of the Measurement of Adult Intelligence. One shows the similarity

between the W-B test performance of neurotics, the other the dissimilarity

between the W-B test performance of an "organic vz. psychopath."
7 It

should be noted, however, that this method applies only to a type of per
formance in which the necessary combination of test scores has already
been determined; it does not enable us to discover which test scores will

be high and which low in any given diagnostic group but only the level of

variance that must be found in order to identify them as like or unlike.

The intent of the foregoing discussion has been to point out the inherent

difficulties of obtaining true statistical configurations from test score data

in any simple fashion.8
Profiles, summation of weighted scores, discriminant

functions and even configurational scoring will not do it. Statistically,

what we are looking for are uniquely identifiable combinations which at

the same time are diagnostic of clinical entities. The chance of discovering
such combinations at random from any considerable assembly of tests

with even a limited number of dichotomies, is infinitesimally small. The
chances can be significantly increased either by reducing the number of

tests or the number of dichotomies. The first is not possible until we know
which tests are associated with which clinical syndromes, and generally

requires that one start out with more tests than one hopes eventually to

7 Measurement of Adult Intelligence (517) pp. 161-166.
8 For further discussion of patterning problems, see Meehl (360).
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use. The second condition may be more easily met, but only if one has

previously established reliable cut-off points.

The job of finding unique combinations for diagnostic purposes will

have to be a piecemeal procedure. The author has thus far confined him
self to the task of discovering what test may be significantly associated

with what diagnostic syndrome. As an initial attempt, based on his own
and reported data, he has tried to list the tests in which schizophrenics,

psychopaths, organics, etc. tend to do relatively well or relatively poorly
as compared with "normals." This is not patterning, although it is often

so referred to in the literature. It is a preliminary step which is necessary
in any attempts at patterning, in the sense that it gives us clues to tests

which might in combination yield significant configurations. An example
of such a potential combination now being revealed in a study with the

WISC on childhood schizophrenics is the pattern, high Picture Completion,
low Picture Arrangement, high Object Assembly, low Digit Symbol. The
four tests are treated as a unique group, and the subject to be considered

as showing the indicated pattern, must have scores on each of the individual

subtests of the tetrad which agree as to sequence as well as relative order

of magnitude.
A fact to be taken into consideration when one deals with some, and

not all of one's data, is that along with the increase in the chances of ob

taining unique combinations are the increased chances for overlap. This

results in a drastic reduction of the number of subjects in any population

to which one can apply any posited pattern. This may be a serious limita

tion but one must always bear in mind that in differential diagnosis one

should be more concerned with the question of how well rather than how

many. This last fact is often lost sight of. For example, hi one of the earlier

attempts to use the "W~B subtest signs" for schizophrenia an investigator

was greatly disappointed because she was able to detect only some 20 per

cent of the schizophrenics tested by means of the combinations of signs

she employed, find consequently concluded that her findings were of no

great value. This is somewhat like concluding that a test for cancer is of

no value because only a small percentage of cases are picked up with it.

It is almost inevitable that when one looks for unique patterns which are

both highly reliable and valid, any selected combination will detect only

a small percentage of the individuals tested. This fact has led the writer

to turn increasingly in his attempt at psychological diagnosis to what may
be termed the method of successive sieves,

The method of successive sieves is based on the hypothesis that one

can arrive at diagnostic combinations more easily by dealing successively

with selected parts of one's data than by trying to deal with them as a

whole. Such approach, as already suggested, will reduce the number of
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individuals in a given population detected by any one test pattern. But

the possible number that may be eventually detected can be increased

considerably by successive applications of second, third and fourth sieves

to the same population. Thus, if one test combination picked up 18 per

cent of schizophrenics (with, to be sure, only a very narrow band of false

positives), another combination 15 per cent, still another 12 per cent, and

so on, it is clear that by the use of several sieves a very substantial per

centage of the patients will have been diagnosed. An example illustrating

the application of the method of successive sieves for distinguishing schizo

phrenics from normal subjects is summarized in Table 46.

One of the serious problems in psychological diagnosis is the fact of

overlap, and in particular, the matter of the so-called "false positive."

False positives are "normal" subjects whose test scores or sign count fall

within the range of the designated abnormal. A certain amount of this is

inevitable, first, because of the uncertainty of our criteria, and second,

because of the unreliability of our measures. Not only, for example, is

schizophrenia a changing concept, but there are always atypical cases

which cannot be encompassed in a single rubric. But the risk of misdiag-
nosis can be greatly reduced by lowering one's cutting point or restricting

TABLE 46

Illustrative application of the method of successive sieves

*
t of 2.58 is significant at the 1 per cent level.

Sieve A: A difference of at least 20 points between Verbal IQ and Performance
IQ.

Sieve B: PC and OA scores lower than PA and DSym; the difference between PC
and PA at least 3 weighted scale points.

Sieve C: Vocabulary and Comprehension scores higher than Similarities and
Digit Span; the difference between Vocabulary and Similarities at least 3 points.

Sieve JO: The reverse of Sieve C. Similarities and Digit Span higher than Vocabu
lary and Comprehension; a difference of at least 3 points between Similarities
and Vocabulary.

f The groups were equated for age and IQ.
t In this group there was some slight overlap between the sieves.
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one's area of operation. For example, one can be sure of not misdiagnosing
mental deficiency by using a minimal IQ of 50 instead of the usual 65 or

70, or, again, one may insist that a patient fail on at least two or three of

the successive schizophrenic sieves (see above) rather than only one before

he is definitively diagnosed as schizophrenic. Similarly, a differential diag
nosis is very much easier if one is confronted with situations which do not

present too many alternatives.

Actually, the task of differential diagnosis is much less difficult for the

experienced clinician than a priori considerations would suggest. This is

because the experienced examiner generally deals not with hypothetical

but real cases in which he makes use of other information besides the ob

tained test data. It is true, for example, that there is a great deal of over

lap in the psychometric signs encountered in organics and schizophrenics,

but if the examiner is confronted with a case in which he already knows

(from the case history) that the patient is not a schizophrenic, then this

question of overlap between the disease entities is of no great consequence

in this particular case. What he has to determine from the subject's test

performance is whether the signs presented are or are not consistent with

an organic brain syndrome. Conversely, some unique test performance

may be definitely diagnostic irrespective of whether other signs are present

or absent. For example, a very high Similarities along with a very low

Picture Completion is definitely indicative of schizophrenia, because no

other type of patient, so far as we have been able to determine, shows this

combination. Of course, this situation may not occur very often and thus

may not be a very useful sign, but the experienced examiner should be

acquainted with this fact so that when it does occur he is able to use it in

the absence of any other relevant symptoms.
With the above considerations in mind, we shall now proceed to describe

the test characteristics manifested by various clinical groups. The subtests

are listed under each diagnostic category with indications as to how sub

jects of the indicated category tend to perform on each of the tests. As

already mentioned, these lists are not patterns. They are only bases from

which patterns may be evolved from tried test combinations. The signifi

cance of the notation that follows each subtest score is explained on page

170. In general, the more nearly a subject's test performance resembles the

score profile of a particular diagnostic group, the greater the probability

that he belongs in that clinical category. This, of course, does not mean that

an individual, to be diagnosed as a schizophrenic, organic, etc., will show

all or even a majority of the signs characteristic of a particular category;

it only suggests that he will show more of these signs than one would find

in a non-organic or non-schizophrenic test protocol, etc.
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On the other hand, owing to the considerable overlap between the per

formance profiles of different clinical groups, single signs are rarely differ

entially diagnostic. As in medicine, a single sign or symptom cannot be

utilized without regard to the presence or absence of other symptoms.

Thus, a high temperature plus labored breathing, plus pleuritic infiltration

point to a probable pneumonia; high temperature plus inflammation of the

skin and a butterfly rash over the eye, erysipelas, etc. One is confronted

with similar situations in interpreting overlap of test performance. Low

Digit Symbol plus low Arithmetic plus poor Digit Span may, other things

equal, merely indicate neurotic anxiety; low Digit Span plus low Picture

Arrangement and very low Block Design, organicity; low Digit Span plus

low Similarities and low Picture Completion possible schizophrenia, etc.

Some of these combinations have already been sufficiently verified to

prove their value but most for which claim has been made have not been

substantiated.

We now turn to a discussion of the data which give the test character

istics of various diagnostic groups. These are summarized below. They

show how well or how poorly subjects in each of the listed groups tend to

do on the subtests of the W-B I and WAIS.

The meanings of the symbols used are as follows: + and ++ signify

relatively good, high or considerably above the mean of the subject's

remaining subtest scores; and , relatively poor, low or considerably

below the mean of the subject's remaining subtest scores; 0, no significant

deviation from the mean of the remaining subtest scores. The combined

symbols + to 0, to 0, etc., signify that the deviation in subtest scores

may be either above or approximately at the mean of the remaining sub-

tests, etc. In general, the symbol placed first represents the general ten

dency. Thus, Object Assembly under Organic Brain Disease is marked

to . This means that, in general, the organic subject's score on Object

Assembly is not outstanding but.that in some cases it may be extremely

low.

On a quantitative basis the symbols have approximately the following

significance:

+ a deviation of from 1.5 to 2.5 units above the mean subtest score

++ a deviation of 3 or more units above the mean subtest score

a deviation of from 1.5 to 2.5 units below the mean subtest score

a deviation of 3 or more units below the mean subtest score

a deviation of +1.5 to 1.5 units from the mean subtest score

All deviations are in terms of weighted score units.
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Test Characteristics of Various Clinical Groups

Organic Brain Disease

Information 4-

Comprehension* +
Arithmetic

Digit Spanf
Similarities

Vocabulary -jf.

Picture Arrangement to

Picture Completion

Object Assembly! to

Block Designt to

Digit Symbol

Verbal higher than Performance

Inter-test variability: omitting the 2 or 3 tests on which subject is likely to

do very badly, scatter of remainder generally small.
*
Except in paretics,

t Particularly digits backward.

t Depending on type of impairment.

Schistophrenia

Information + to ++
Comprehension* + to

Arithmetic to

Digit Span + to

Similarities* + to

Vocabulary +-h
Picture Arrangement to

Picture Completion* to

Object Assembly
Block Design to +
Digit Symbol

Verbal generally higher than Performance.

Sum of Picture Arrangement plus Comprehension less than Information

and Block Design.

Object Assembly much below Block Design.

Very low Similarities with high Vocabulary and Information, definitely

pathognomonic.
Inter-test variability: marked, and in most cases greater between subtexts of

the Verbal than of the Performance part of the
*
Pepending on type of schizophrenia,
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Anxiety States

Information +
Comprehension -f-

Arithmetic to

Digit Span*
Similarities -f~

Vocabulary 4-

Picture Arrangement
Picture Completion
Object Assembly
Block Design
Digit Symbol

Verbal generally higher than Performance.

Inter-test variability: moderate, less than in psychoses but greater than
in "normals".

* But unpredictable.

Adolescent Sociopaths (Delinquents)

Information to

Comprehension to

Arithmetic

Digit Span to

Similarities to

Vocabulary
Picture Arrangement +4- to +
Picture Completion -f- to

Object Assembly +4- to -f-

Block Design -f to

Digit Symbol to

Performance generally higher than Verbal.
Sum of Object Assembly plus Picture Arrangement nearly always greater
than the sum of Block Design and Picture Completion test scores.

Mental Defectives

Information to

Comprehension -{-

Arithmetic

Digit Span __ to
Similarities to -f-

Vocabulary + to
Picture Arrangement 9 to
Picture Completion
Object Assembly _j__j_

Block Design to -f-

Digit Symbol - to

Digits backward almost systematically to
; very frequently subject un

able to comprehend what is wanted.
A combination of high Arithmetic plus high Block Design, independent of
any other score, is counter-indicative of mental deficiency.

High inter- as well as intra-test variability suggestive of emotional dis

turbance, more likely previous or concomitant psychosis.
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Our test characteristics are composite appraisals representing mean

trends derived from the literature and from the author's own studies. In

some instances they are at variance with previously reported findings, but

on the whole represent rather broad over-all agreement. Various factors

account for discrepancies encountered among the findings of individual

authors. Probably the most important are due to the limitations of the

research methods employed. Others include the low numbers tested, het

erogeneity of population samples grouped under the same diagnostic

rubrics and, last but not least, unreliability of individual psychiatric diag

noses. Considering the many possible sources of error, the over-all agree

ment in the findings on most of the subtests is rather substantial. This is

not equally true for all the syndromes. The consensus is much better

for organic brain disease than for schizophrenia, better for schizophrenia

than psychopathic personality, and generally poor for the category neuroses,

whether treated as a broad category or broken down to sub-groups, like

conversion hysteria, obsessions, etc.

In view of the limited agreement as regards the neurotic signs as orig

inally described in the earlier editions of the Measurement of Adult Intelli

gence, and also their limited usefulness in practice, this category has been

dropped from our present summaries. In its place we have substituted the

category Anxiety Reaction Types, which though less specific, shows more

consistent findings. The category adolescent psychopath, about which

there was also some question, has been retained in essence, but the title

of the category has been altered to Adolescent Sociopaths (and delinquents)

which was basically the group on whom the test descriptions were worked

out. No attempt has been made to establish a pattern for depression be

cause, apart from the general slowing up and significantly lower Perform

ance scores on the W-B Scale, we were unable to find any consistent differ

ences between the depressive and other groups, or such as reported by

Shafer and Rapaport (420).

The test characteristics for the various groups are based primarily on

studies with the W-B I. They have, however, been confirmed by the writer

as applying to the WAIS for at least two of the major groups, namely,

schizophrenic and organic reaction types. On the other hand, the evalua

tion of anxiety reaction types has been derived primarily from analysis

of WAIS protocols and particularly from the reported study by Siegman

(456).

Comments on Diagnostic Groups

ORGANIC BRAIN DISEASES. This category covers a large group of syn

dromes ranging all the way from brain tumors to chronic alcoholism. The

cases cited are not intended as examples of differential diagnoses between

any specific disease entities but rather as illustrations of the disorganiza-
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tion of the intellectual processes observed in most organic brain cases,

irrespective of type. The most general symptoms in organic brain cases

are disturbances in the visual-motor spheres, a loss of shift, memory defects

and a falling off of capacities involving organization and synthetic ability.

Organic brain patients, with few exceptions, do consistently better on

verbal than on performance tests. The greatest and most consistent falling

off is on the Digit Symbol test, but even more diagnostic, though not

necessarily the most adversely affected, is the organic's inability to do the

Block Design test, which is systematically associated with disturbances

in visual-mjoAQE^rganization. Next in order of frequency to a low score on

the iKgftSymbonind the Block Design axe low scores on the Picture

Arrangement and, depending on the type of
orgaj^jnvolvement,

the

Object Assembly Test. Memory defect is reflected in low Memory Span

score, particularly on digjts^backward. Certain patients also do poorly

on the Sim-y&rities Test, and this may reflect either a loss in conceptual

thinking or, more frequently, an increasing rigidity in the thought processes.

All new learning is markedly affected. This accounts mainly for the or-

ganic's low score on the Digit Symbol Test, although visual-motor dis

turbances also play a role.

Some groups, as the paretics and arteriosclerotics, often show a gener

alized deterioration, that is, do badly on nearly all tests. These patients

even though they do better on Verbal than on Performance, show no great

variability as regards the tests which constitute each part of the Scale.

This fact is often of value in differential diagnosis, for example, as between

traumatic brain injury where the defects are uneven and general paresis

where the intellectual processes are more or less equally impaired.

SCHIZOPHEENIA. Schizophrenia or dementia praecox comprises a related

group of affections rather than a single disease entity. Although the clas

sical division of dementia praecox into the four types, catatonic, paranoid,

hebephrenic and simple, is more theoretical than factual, it does suggest,

what experience demonstrates, that schizophrenics may vary widely among
themselves as to both symptoms and general picture. Moreover, the general

diagnosis of schizophrenia itself is often contingent upon the orientation

of the psychiatrist or the school to which he may belong. A case which in

one hospital is diagnosed as schizophrenia may be labeled manic depressive

at another, and vice versa. In view of this situation it is obvious that no

single list of signs can be either sufficiently comprehensive or free from

exceptions.

Intellectually, the most general effect of the schizophrenic process is

the impairment of the subject's mental efficiency. This loss is evidenced

by the low scores which he makes on most tests calling for immediate and
directed effort. Occupationally, this is shown by the fact that the schizo-
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phrenic's vocational adjustment and life adaptations are often considerably

inferior to what might be expected of a person with his original endowment.

In addition to the impairment of mental efficiency, the schizophrenic is

further characterized by a marked slowing up of his thinking, a loss in

mental shift and a tendency toward perseveration. As often noted, he

does much better on verbal tests. This relative superiority of the schizo

phrenic is of special interest because ordinarily one does not think of him

as a verbalist. Clinically, he is continually being referred to as a shut-in

uncommunicative person. The inconsistency, however, between the two

findings is explained when it is discovered that the verbal tests, on which

the schizophrenic does well (Information, Word definitions), are precisely

those which do not require spontaneous verbalization. When they do make

this demand, as in the case of the Similarities test, he is likely to fail. This

failure is not due to a lack of either understanding or linguistic facility,

but to a distortion in the patient's ideational processes. The schizophrenic

"misinterprets words just as he misinterprets reality, and his incongruent

replies, like his bizarre ideas, are a product of this misinterpretation.

Another characteristic of the schizophrenic is his inability to deal with

concrete and specific situations. He is oblivious to details and does not

perceive ordinary likenesses and differences, difficulties which are often

reflected by the poor scores he attains on either the Similarities or Picture

Completion tests or both. Last but not least is the schizophrenic's unpre

dictability^ so that now and again one finds some schizophrenic patients

who do well on one or several of the tests which are characteristically

failed by the typical schizophrenic. A thorough acquaintance with a

particular case generally makes it possible to account for the contradic

tory findings, but the occurrence of such exceptions show that the diag

nosis of schizophrenia through psychometric "signs" or "patterns" is not a

cut and dried affair. The cases we have used as illustrations are typical

only in the sense that they are of individuals who manifest most or many
of the signs characteristic of the schizophrenic group as a whole.

ANXIETY REACTION TYPES. Anxiety is a state that occurs in many mental

disorders and is not necessarily diagnostic of any one of them. While most

often associated with certain neurotic conditions and depressions, it is

also an important symptom in organic brain disease and schizophrenia.

As a transient manifestation it may be observed in normal persons when

under severe stress or threat.

Anxiety may be either a cause or symptom. In either case it is generally

disfuptive^oF disabling. It may interfere with the individual's functioning

in a variety of ways. On the physical side it may reflect itself in tremor,

restlessness, physiological inhibition, dryness of mouth, palpitation, etc.;

mentally, by inability to concentrate,^^^^^J^^^^S^ moodiness
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and erraticism. In test performance any or all of these manifestations may
be present. There are, however, some tests which are more sensitive to

impairment than others, e.g., Arithmetic, Digit Span and Digit Symbol.

Thus, Siegman (456) found that subjects with high anxiety scores on the

Taylor Scale made systematically lower scores on these three tests than

on the other subtests of the Wechsler Scales,
9 and this is a finding which

is in line with clinical experience. Other tests which occasionally reflect

anxiety are the Object Assembly and Picture Arrangement, in which

instances the low score seems to be due to temporary loss of goal, occasional

awkwardness or unnecessary persistence. Individuals under anxiety, like

neurotics in general, will tend to have lower Performance than Verbal

scores, but the failures of these subjects, unlike those of organics, are not

systematic or consistent. On the other hand, anxiety states seldom occur

in isolation, and it is always necessary to take into consideration other

aspects of the personality structure or attending conditions which can

influence the individual's test performance.

MENTAL DEFECTIVES. The diagnostic problems encountered in the mental

defective group have been detailed in Chapter 4. In most instances, the

diagnosis of mental deficiency is most safely made on the basis of a re

liably established IQ. Nevertheless, individual cases present special prob

lems. The test characteristics of the mental defectives given above are

primarily an aid for differential diagnosis in doubtful cases. The major
characteristics of the mental defective's performance are relatively limited

intra- as well as inter-test variability, consistently low scores on Arith

metic, Digit Span and Digit Symbol and relatively good scores on

Comprehension and Object Assembly. A distinction must be made be

tween the "familial" and the traumatic groups, and between the defectives

with and without psychosis. A not infrequent problem, particularly with

younger subjects, is the differentiation between the childhood schizo

phrenic with low IQ and the true mental defective. Examples illustrating

the differences in type of performance that may be met with in the two
are given at the end of the chapter.

SOCIOPATHS. The most outstanding single feature of the sociopath's
test profile is his systematic high score on the Performance as compared
to the Verbal part of the Scale. Occasional exceptions occur but these

generally reflect some special ability or disability. Also worthy of note is

the good score frequently made by the sociopath on the Picture Arrange
ment Test, a finding that is surprising because this test has been inter

preted as measuring social intelligence. If this interpretation is correct, a

8
However, subjects with low anxiety score on the Taylor Test did not necessarily

show the expected concomitant difference.
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distinction must be made between intellectual understanding and affec

tive acceptance of conventional behavior.

Sociopaths generally have a grasp of social situations, but they are in

clined to manipulate them to their own advantage in an antisocial way.
The point cannot, however, be pushed too far because there are many ex

ceptions to the rule, particularly in the case of extreme sociopaths who are

not only perverse in their behavior, but distorted in their social compre
hension. The sociopath's test performance as a whole is characterized by a

breeziness and self-assurance which contrasts markedly to that of a neu

rotic, He is not bothered by contradictions and, when not ornery, takes

everything in his stride. His abstract thinking is generally below average,

and this is frequently indicated by a low score on the Similarities test. He
also tends to do poorly on arithmetical reasoning, but in this connection it

must be noted that the mean Arithmetic subtest score for the normal

adolescent (ages 12 to 16) is systematically lower than his mean score on

the remaining tests of the scale.

The test pattern just described is based primarily on the performance of

male adolescent sociopaths. Further experience has shown that it is also

applicable to the adult male psychopath, but a study recently completed

(499) indicates that it may not have the same diagnostic value in the case

of the female psychopath. There is seemingly an important sex difference.

One feature, however, common to both male and female adolescent socio

paths is a relatively low score on the Information Test. This may reflect in

part educational retardation or the tendency of many psychopaths to

disregard those aspects of available knowledge (reality) which do not lead

to the satisfaction of his immediate needs.

Comments on Test Interpretation

Performance on any test is multi-determined, and for this reason it is

not always possible to posit a single explanation for any given response.

Nevertheless, of the many potential factors that may have to be taken into

account, success and failure on a given task are most often found to de

pend on the degree to which a subject possesses or lacks the ability or

abilities implicit in or required by the task. This presupposes that one

knows what a test measures or purports to measure. Our knowledge in this

respect still leaves much to be desired, but it is fair to say that the most

reliable indicators we have are those derived from factorial studies. In

general, the abilities entering into a test are best defined in terms of the

reference factors which account for its major variance. Aceordrngly^ an

safest ground if, to begin with, he^assumesJbhat_a_

subject's successes or failures^arej^babl^ due to strength or
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the major abilities as defined by the attested factors.10
Thus^j^lqw score

&n tE*rVocabulary ^r^SSiiIS^^ in, the first instance, be in

terpreted as due to limited verbal ability, a low score on the Digit Span to

poor memory, a high score on the Block Design to superior visual-motor

organization, Btcrr^ButTtii ainy given case any one factor may act as a major
determinantf Thus, a Tow score on Digit Span may be primarily due to an

individual's greater distractability rather than poor^jnemory^a high score

t>n"" the Comprehension to stereotypy rather than verbal facility, etc.

^The assumption that high and low scores on tests are primarily deter

mined by amount of ability does not negate the fact that non-intellective

factors, special training (or lack of it), developed interests and personal

involvement may also influence test performance. Thus, a poor score on

the Information and Arithmetic tests may be due primarily to limited

schooling, a better than average score on Picture Arrangement to familiarity
with comics, and a high score on the Block Design to occupational experi
ence (e.g., in commercial art). Sometimes environmental background will

account for particular successes or failures. Thus, people who are more
familiar with the Bible will more often give a correct answer to the question
"What is the theme of the Book of Genesis 7 ' than those who are not.

Again, women more frequently detect the missing eyebrow (on P.C.,
Item 21) than do men.

More challenging, at least for diagnostic purposes, are the failures and
successes on a type of test performance or usually on individual test items
which are seemingly due to the individual's personality and emotional

conditioning. For example, a subject who may do rather well on most of

the Performance subtests and even parts of the Picture Arrangement will

unexpectedly have extreme difficulty with the Taxi item (on the Picture

Arrangement). Here, one may reasonably assume that it is the content
of this particular series that is the disturbing factor. Since the picture con
cerns itself with a sex theme, one may presume that the difficulty is due
to some preoccupation with sex, and such is not infrequently the case. A
patient with an IQ of 112 misses completely the first and easiest item on
the Picture Completion test (card showing nose missing). This card is

passed by nearly 100 per cent of adults, and one would normally not ex

pect a person with this level of intelligence to be stumped by it. Moreover,
the subject succeeded on several much harder cards, including the most
difficult of all (Item 21 on WAIS). Since failure was not due to limited

intelligence or defective perception, one is led to the conclusion that some
special fact or circumstance must account for it.

Instances of the kind just noted might be interpreted as merely testify
ing to the unreliability of certain test items and, if occurring in the case of

10 That is, by the fact of showing the highest test loadings.
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any considerable number of items, as pointing to the unreliability of the

test as a whole. Actually, such anomalous failures do not occur very often.

But conceding that failures of this kind might materially alter a subject's

score, there still remains the question whether the "loss" to the test's

reliability might not be more than compensated for by the gain in insight

one may get regarding the subject's personality. In the case described above,

the subject's failure to detect the missing nose called the examiner's at

tention to the possibility that he might be dealing with a schizophrenic

or with a subject who was much concerned about her body image.
11 This is

the protective aspect of the test. Clinicians look upon it as a positive fac

tor; many test constructors, as a source of error; to a degree both are cor

rect. An intelligence test gains in value in proportion to the amount of

information it gives, other than over-all rating of intellectual level; at the

same time it suffers if it is at the mercy of factors other than the basic

abilities which it is trying to measure. The question, of course, is to what

extent these factors influence the final results or contribute to the better

understanding of the individual. In the writer's opinion, both the over-

sensitized clinician and the matter-of-fact statistician are likely to over

estimate the impact of personality variables on test performance. This does

not mean that these variables are of no importance. They are, and indeed

a large part of the discussion to follow will be concerned with their possi

ble significance. Emotionality, anxiety, motivation, etc., can influence

test scores, but only seldom do they influence performance to such a degree

as to invalidate^the test findings as a whole. More important than either

of the above considerations, however, is the fact that the impacts of these

personality factors, far from being sources of error, must be looked upon as

significant aspects of the individual's global intellectual capacity. If an

individual, because of compulsions, lack of drive, uncontrolled anxiety,

etc., is continually unable to utilize his intellectual resources and, in gen

eral, acts stupidly because of these disabilities, he is for all practical pur

poses mentally defective.

Diagnostic Significance of the Individual Subtests

The following remarks are intended to supplement our previous evalua

tion of the W-B I and WAIS subtests, and to consider more specifically a

number of points bearing on their rationale and suggested interpretations.

iNFORMATioN
1Apaxt:from its factorial determinants, the conditions which

^f infnrmfl.tiQiLfl.rA flfifrnnlnigj mlftpsjl background
.

and specific interests. From a strict psychometric point of view these facts

11
Actually, the case mentioned is that of a young woman referred for examination

as a possible schizophrenic, one of whose main complaints was that her nose was too

large.
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may be considered "sources of error", but since they are factors which

musTitievitabiy'belaken into account it is important that the items of a

test tend to bring to light rather than to hide their presence. When this

obtainsTitTs often"pofiEUTto convert the "source of error" into a useful

diagnostic indicator. Thus, we may infer something about the background

and interest of a subject from a comparison on types of items he tends to

fail with those he passes with ease. Of particular interest are failures and

successes which are contrary to what one may expect from the knowledge

of a person's background, for example, answers to such questions as "What

is the theme of the Book of Genesis?" "Who is the Author of Faust?" and

"Who wrote the Iliad?" from persons with limited schooling, and failures

on such items as "the number of weeks in a year?" "Height of the average

American woman?" and "the population of the United States?" from per

sons with good schooling or high IQ level. In the first instance we are likely

to find that we are dealing with an alert and, socially interested individual;,

in the latter, with an impractica^jBdividualj
and m pathological cases^an

individual with a tendency toward withdrawal and avoidance of reality.
'

-Large discrepancies between the Information and other subtests of the

Scale are clinically important. Of particular significance is a large dis

crepancy between Information and Vocabulary (V-I, 2 or more Scale

points). A discrepancy of this order is generally not to be expected be

cause of the high correlation between the two tests. When it^dpes occur,

especially in individuals of good schooling, one may suspect limited interest

in or^tendency to withdraw from the environment. Even more pathog-

nomonic are bizarre responses. Bizarre responses are given most often by

schizophrenics andTmanic depressives, occasionally also by psychopaths,

although not in quite the same manner. The following are some examples.

"Distance from Paris to New York." "I don't know, I never walked that far. IJ

(adolescent psychopath)

"Capital of Italy." "Rome, but it could have changed." (manic depressive)

Population of the United States.*' "The population is 10,000." (involutional de

pression, IQ 96)

"Where Egypt is." "It is in the southeast corner of the Mediterranean, south

west of Palestine, east of North Africa, south of the Suez Canal and the Red Sea.' 2

(schizophrenic)

"Function of the heart." "Invigorates the blood by putting red and white cor

puscles in the blood stream." (schizophrenic)

"Why dark-colored clothes are considered warmer than light-colored clothes."

"Light clothes are lighter, dark clothes heavier." (schizophrenic)

"How yeast causes dough to rise." "Something takes place in the bacteriological

context. When heat is applied molecules become active and cause it to rise." (schizo

phrenic)
"In what direction you would travel if you went from Chicago to Panama?"

"I'd take a plane and let the pilot worry about the direction." (psychopath)
"What the Koran is." "Like a chorus or a piece of cord." (schizophrenic)
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"Colors in the American flag," "I don't remember." (response of a subject of

superior intelligence, charged with espionage)

VOCABULARY. Words have orectic as well as noetic connotations; hence,

the way an individual defines a word often tells us something more than

how fluent he may be verbally or how extensive his vocabulary. One can

judge a person by what he says (and thinks) as well as by what he does.

This is an assumption which underlies personality inferences based on

verbal productions. In the case of the Vocabulary Test, the exact verbaliza

tion as well as the form and content of a subject's definition is often re

vealing. And where there are several choices or alternative definitions pos

sible the particular meaning of the word which a subject chooses to define

is also of some significance. For example, one may reasonably assume some

difference in background or interests between the individual who defines a

diamond as a "precious stone" and the individual who first thinks of it as

a "baseball field", or between the individual who defines a sentence as "a

group of words, etc." and the person who says "it means a penalty meted

out by a judge." Definitions do not have to be incorrect or bizarre to be of

interest diagnostically, although bizarre answers are usually pathog-

nomonic.

The common dichotomy of definitions in terms of concrete vs. abstract,

or as descriptive, functional or conceptual, although of value for certain

purposes, is generally not too useful diagnostically. By contrast there are

certain unusual modes of response found in thinking disturbances for which

clinicians should be on the lookout. Among the more important of these are

the following.

Over-elaboration. The tendency to give alternate meanings and irrelevant details, or

to be overly and unnecessarily descriptive. Thus, for "diamond", "A gem;

part of jewelry which consists of precious stones; what you give to a girl when

you are engaged."

Ellipsis. The omission of one or more words (sometimes only syllables) necessary to

complete the meaning in a phrase or sentence. Thus, for "microscope," "Germs"

(omitted or implied, an instrument for magnifying small objects, as germs).

Self-Reference. Incorporation into a definition of personalized elements or of details

reflecting self-involvement. Thus, for "conceal", "To hide away from peeking

eyes.''

Bizarreness. Definitions involving markedly idiosyncratic associations or the juxta

position of disconnected ideas. Thus, for "plural", "A way of thinking in gram-

mer.'? For "impale", "Not blanched" (im - not, pale - blanch).

Of the above categories, the one needing most discrimination because it

is sometimes not too different from otherwise common definitions is the

response type designated as over-elaboration. The others are generally

easily recognized as deviant (and usually encountered in psychotics) . But

the over-elaborated response because it might be q^ite acceptable scor%
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wise can be readily missed. Sometimes, over-elaboration may only indi

cate a mild tendency toward pedantism, at other times a basic insecurity

and ambivalence and at still others a tendency toward over-intellectualiza-

tion. In the last instance, it often represents one of the early signs of schizo

phrenia. Occasionally it is the one sign in evidence when others are seem

ingly lacking.

The following examples are illustrative of one or another of the cate

gories just described. A single definition may, of course, simultaneously

include several of them.

Join. To enlist, combine, to make a connection. Join two elements.

Bacon. A variety of meat obtained from the lumbar region of a pig. A part

of pig associated with breakfast.

Fur. A kind of attire which comes from the skin of an animal. Clothing.

(Omitted or implied: the skin of an animal which is used for

clothing) . Wooly covering of an animal to protect it from weather.

Seclude. To go off in a corner, to be alone. A trapper lives in seclusion.

Espionage. The act of obtaining information secretly from an enemy, in the

service of your country.

Nail. A hammer (Implied: what you use to put together with a hammer) .

Stanza. Stands up.

Guillotine. Like gelatin. Either ammunition or a dessert.

Pewter. Something that smells (phew).

Fortitude. Like a fortress.

Regulate. Control. You can regulate a life (self-reference) .

Tolerate. Pay no attention to.

Revenge. Trouble (subject explains it is what you do to a person who causes

you trouble) .

Donkey. An ass in a class by itself. A democratic animal.

Brim. Arountfness; circular topness.

SIMILARITIES TEST. The Similarities Test is often designated as a test of

abstraction or concept formation, and to the extent that it calls for per

ception of broad, common or universal elements between the terms com

pared, its designation as such is altogether justified. But it should be re

membered that the mere presence of a universal element does not hi and
of itself constitute conceptualized relationship. The essence of a concept

requires a generalization or deduction drawn from particulars,
12 and one

is never quite sure whether a subject in giving even a superior (2 credit)

response has actually done just that. Some of the responses awarded maxi
mum credit turn out in many instances to be merely verbal associations

for example, Banana-Apple, "Both fruit"; or even Fly-Tree, "Both liv-

12 A distinction is also sometimes made between a general and an abstract concept*
for example, as between the terms Man and Truth. On this point see Baldwin (33)-

Most of the terms used in the Similarities test, it should be noted, call for general
concepts. For example, Dog-Lion, Wood-Alcohol, rather than such an abstract idea
as Statue-Poem.
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ing things." Here additional questioning is necessary to find out whether

we are dealing with a true concept formation or merely an associative re

call.

Individuals who perform well on the Similarities Test may do so because

they are either over-ideational or very logical. Conversely, subjects who

perform poorly on the Similarities Test may do so not because of intel

lectual lack but because of an inner need for concretistic thinking. Some

times both defects are shown by the same subject, as in certain schizo

phrenics who are at once over-ideational and concrete.

Another point that needs to be borne in mind is that, genetically, ab

straction is to a degree an adaptive function of the organism. Accordingly,

difficulties in making abstractions will often be consequent or related to

faults of an adaptation rather than limitations in reasoning ability. This is

most clearly seen in the case of many schizophrenics whose "bizarre an

swers" reflect not so much poor logic as idiosyncratic ideation.

As in the case of the Vocabulary Test, thedynamisms of over-elaboration,

condensation and ellipsis often enter into the Similarities response. Finally,

as in the case of the F-Rorschach response, the subject's misunderstanding

of the terms compared seems to go back to defective perception rather than

to a faulty cognition.

The following responses to various Similarities items culled from the

protocols of mental patients illustrate some of the points just discussed.

Dog-Lion. Both forms of life, (over-abstract)

Both have hair, (over-concrete)

Depends on heredity, (bizarre)

Dog can be kept as a pet. (idiosyncratic)

Coat-Dress. A man or woman would be naked without them. Both

undergarments you can take a coat off and you can

take a dress off.

Natural items for men and women for comfort and

warmth.

Standard articles of clothing.

Orange-Banana. Both grow in hot climate both products of nature.

Wagon-Bicycle. Instruments to get around with.

Table-Chair. Both built upright and have legs.

Both contribute to comfort of people in the home.

Air-Water. Both rotate.

Wood-Alcohol. Same substance in different form.

Both natural products.

Praise-Punishment. Methods in dealing with dominant-subordinate relations.

Both begin with letter P; both words.

Eye-Ear. Not alike the eye is easily fooled, the ear is not.

Egg-Seed. Vehicles of reproduction.

Nos. 49-121 (W-B II). Both equally distant from 85.

Fly-Tree. You can kill both.

Fly lives in tree and tree can breed flies.
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A type of response that one frequently gets from both normal (usually

dull-normal) and disturbed patients is a difference rather than a likeness.

In such instances one may encourage a subject by saying, "Now tell me the

way in which they are alike.
91

UsuaUy the subject persists in denying any

likeness; sometimes he will alter the response. The schizophrenic may start

out with a difference as a manifestation of his negativism but eventually

builds up to a correct concept. Thus, Orange-Banana: "They are both

yellow; both round, both food, both fruit," Axe-saw: "Axe is used for

chopping wood, saw for sawing wood both used in carpentry, both tools."

PICTURE ABRANGEMENT. Grasping and following the ideas or the "stories"

exploited in the pictures that make up this test would, a priori, seem to

depend to a large extent on the subject's familiarity with the cultural

setting from which the "stories" were drawn. Actually, this dependency is

much less than anticipated; the finding may be a consequence of the type of

situation depicted or due to the fact that the humor of "funnies," as is

sometimes claimed, is more or less universal. The W-B and WAIS pictures,

in spite of their local origin, seem readily understood by persons of quite

different cultural backgrounds. This is attested by the fact that in the

foreign adaptations of our Scales the Picture Arrangement items have

been generally reproduced with negligible modifications.18

Cultural background does, however, play a role in the interpretation of

the picture series. Thus, comparing identical arrangements of Caucasian

and Japanese subjects on the Flirt and Taxi items, Brieger (65) found sig

nificant group differences in their respective story elaborations. A very

high proportion of the Caucasian group (German refugees) entitled the

Flirt sequence as a "pick-up" and projected some flippant romantic story

into it; the Japanese (Nisei), on the other hand, entitled the story "chiv

alry" and by-passed or rejected the romantic aspects of it. In the case of

the Taxi item, many Nisei preceived the central character as being con

cerned about the possibility that some member of the protagonist's family

might have observed his actions, whereas very few of the Caucasians made

any reference to such concern. On the other hand, the Caucasians tended to

project an "abnormal" sexual theme into the Taxi series, much more often

than the Nisei group.

18 Thus, in the Japanese adaptation of the WISC, the only change made in the
"Garden" item was a substitution of a young boy for a man as the main character in

the picture. In the original, this item depicts a man who has ostensibly been asked

by his wife to do some gardening but who, as the story proceeds, changes his efforts

to a more enjoyable chore. In the first picture he starts by cultivating the garden, in

the second he spades up a worm, and eventually, inspired by the season of the year,
goes off fishing instead. The substitution of a boy for a man as protagonist of the

story was seemingly made because in Japan wives do not send their husbands on
chores.
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More frequent than variations in interpretation referable to differences

in socio-cultural background are those due to the personal reactions, at

titudes and affective involvement of the individual subject. This, of course,

represents the projective aspect of the test, which is elicited not so much

by the particular arrangements which the subject makes of the pictures,

as by how he interprets what has happened. To elicit this information the

examiner may ask the subject either to tell a story at once or to wait until

the end of the test and then re-present the pictures as initially arranged by
the subject; the examiner than asks him to say what has happened, card

by card. The story may be treated as a whole or supplemented by a TAT
type of inquiry. Generally, the Flirt and Taxi are the most productive

items, but almost any of the series can, on occasion, furnish illuminating

diagnostic material. The following are a few illustrations.

Taxi,

He walks along the street, gets into a cab, looks at her and looks back to see if

someone is watching him. Perhaps he stole a statue and is trying to get away, (para

noid schizophrenic)
The man carries a dummy she changes into a woman in the taxi and he gets very

hot and excited, (fluidity and magical thinking in a schizophrenic)

The man calls a taxi because he is embarrassed to walk with a statue, (a "normal,"

shy, sexually inhibited adolescent with sex preoccupation)
A guy and girl are driving along in a car. The driver is alone in the front seat. I

assume it's a cab but I don't see the taxi sign on it. He is carrying a female model

but moves away as if he has undergone shock at what he has seen, (perceptual distor

tion and confusion in a schizophrenic with compulsive trends)

This is a man and woman in a car. The man looks around now but holds the woman.

Now they sit apart, he is perspiring like mad.

A guy walks down the street with the head of a woman; he might have killed her.

(Subject charged with homicide)

Flirt.

He gets out to help woman carry her bundle. He carries it to the place of destina

tion but gets back into the car and goes on his way. (a person who tells a story with

out changing the order of the cards as presented)

He's walking down street carrying dirty linen package gets too heavy and gives

it back to her gets into car because he's tired drives a while when police are gone

gets out of car. (schizophrenic functioning at a defective level)

Fish.

Somebody put a fish on a line for him; first he gets a small fish so he throws it back

and the diver puts a bigger one on for him.

The man is fishing but is frightened away by the diver.

This guy didn't catch anything he is cursing the waterhe jumps in. (alcoholic

with severe depression)
A man fishing and he lands a catch and the catch stirs up such a rumpus that the

line and pole falls out of his hand. He sees something that he doesn't quite believe

a sea monster, (a confused paranoid schizophrenic)

He is hollering to the fish and telling the fish he is going to catch him. (manic)



186 ADULT INTELLIGENCE

PICTURE COMPLETION. A type of response often elicited by the Picture

Completion items is one which has no obvious relevancy to the immediate

percept. The subject sees things which he thinks ought to belong but which

are not called for by the sense of the picture. A simple example would be

the response, "The hand is missing" to the Pitcher item, or "Bow is miss-

tag" to the Violin item. Responses of this kind are sometimes given by nor

mal persons, but when they occur more than once or twice, or when par

ticularly bizarre, are pathognomonic. Examples of bizarreness are: Item 1

(door without a knob), "The rest of the aeroplane is missing"; Item 17,

(man with one finger lacking), "His wife is missing." Responses of this type

are in a sense confabulatory and generally only elicited from schizophrenics.

Also diagnostically significant is the "nothing" answer. In subjects who

respond in this manner, the rejection generally represents either nega

tivism or hostility, but sometimes may be indicative of a phobic reaction.

For example, an adolescent girl with symptoms of conversion hysteria

responded as follows to the Crab item. "Nothing ... I hate crabs, never

eat them; take this card away." Further examples of deviant responses are

given below.

W-B I

Item 1: Rest of body missing.

2: Teeth are missing.

4: Red is missing.

7: Anchor or rudder missing.

9: Watch chain.

10: Should have more water in it.

11: Lipstick missing.

14: She should have two eyes.

WAIS

Item 1: Rest of the aeroplane is missing.

2: No food in the trough.

4: No person in car.

8: The person who is fiddling is missing.

10: Filament is missing.

11: The flagpole is missing.

12: The leash is missing.

13: The states aren't filled in.

17: The man's wife not with him.

18: No path.

Assets vs. Liabilities

In discussing the significance of subtests we have emphasized primarily

negative and inadequate performance. This is because, like most clinicians,

we have been concerned in the first instance with problems of diagnosis. It
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would be regrettable, however, to conclude that the WAIS and W-B I can

only be used for finding out what is wrong with an individual. The tests

can reveal a person's assets as well as his liabilities. It is important to know

in what areas an individual functions above as well as below average.

Information of this kind has been most generally used by psychologists

engaged in selection and vocational guidance, and an illustration of its

application in these areas will be given in Chapter 14. But it should be

noted that even in dealing with maladjusted and mentally ill patients it is

important to know the patient's strong as well as weak points; these give

us indications both as to his potential and his resources. Here, as elsewhere,

it is the total functioning of the individual that must be appraised. Clini

cal psychologists are becoming increasingly aware of this fact, but mue-h

more remains to be done to make the average clinician's report more of a

total appraisal than an inventory of the patient's disabilities.

Illustrative Cases

Organic Brain Disease

W-BI
Information 14 Case 0-L Male, age 34, showing definite neuro-

Comprehension 12 logical signs including marked hydrocephalus,

Arithmetic 9 facial weakness, slight tremor, absent abdominals.

Djgits 13 Also suggested Babinsky on left side with mild

Similarities 11 postural deviations on same side. Diagnosis post-

Verbal 59 meningo-encephalitic syndrome. At age of 6 months

patient had an injury with sequelae lasting 6

Picture Arrangement 9 months, which was diagnosed as meningitis. This

Picture Completion 8 case illustrates the four most conspicuous signs of

Block Design 4 organic brain disease: large discrepancy between

Object Assembly 1 Verbal and Performance in favor of the former,

Digit Symbol 3 very low Blocks combined with even lower Object

Performance 25 Assembly and very low Digit Symbol. While all of

the test scores on the verbal part of the examina-

Verbal IQ 115 tion are average or above, the two lowest are

Performance IQ 74 Similarities and Arithmetic, which are in line with

the organic picture. The only exception is the

Digits forward 8 Digit Span which is good for both forward (8) and

Digits backward 6 backward (6) .

WB I

Vocabulary 7 Case 0-2. White, male, adolescent, age 14.

Information 8 Brought to hospital because of marked change in

Comprehension 9 personality. Had been normal boy until 6 months

Arithmetic 7 prior to admission. Illness first manifested by fail-

Digits ....'!!!!!!!'.!".'..... 6 ure at school and increased irritability. Physical

Similarities ............... 9 and neurological examination on admission essen-

Verbal 39 tially negative. Case presented to illustrate value

of Scale in detecting possible organic brain condi-
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Picture Arrangement 6 tions prior to manifestation of neurological symp-
Picture Completion 1 toms. Psychometric organic signs are : Verbal much
Block Design 1 higher than Performance; very low scores on both

Object Assembly 2 Object Assembly and Block Design; large discrep-

Digit Symbol 5 ancy between Digits forward and Digits backward.

Performance 15 On the qualitative side, subject showed common
organic manifestation of being able to reproduce

Verbal IQ 91 designs if presented with a model of assembled

Performance IQ 60 blocks (200), after failing completely with the usual

form of presentation.

Digits forward 6

Digits backward 3

WATS
Information 5 Case 0-5. 55-year-old housewife was admitted

Comprehension 6 with a history of vomiting, diarrhea, loss of appe-
Arithmetic 6 tite and complaints of pain in abdomen. Stomach
Similarities 3 content analysis showed lack of hydrochloric acid.

Digit Span 4 X-ray of chest normal; red and white blood count

Vocabulary 8 normal. Patient was disoriented and confused with

mild signs of pellagra. Alcoholism denied. General

Digit Symbol over-all picture was that of chronic brain disease.

Picture Completion 6 Final diagnosis: chronic brain syndrome associated

Block Design 2 with pellagra.

Picture Arrangement 4 WAIS protocol showed over-all impairment of

Object Assembly 3 type met with in organic brain syndrome. On the

verbal part of the test her worst performance was
Verbal IQ 77 on the Digit Span and Similarities tests. As ex-

Performance IQ 71 pected Vocabulary held up. On the Performance she

Full IQ 73 did systematically poorly on all the tests. Lowest
scores were on the Digit Symbol and Block Design.
Note that in spite of low scores on the Performance,

IQ is not much below the Verbal IQ. This is due to

bonus given for age. WAIS Deterioration Index
showed loss of 42 per cent.

WAIS
Information 12

Comprehension 12

Arithmetic 10

Similarities 12

Digit Span 14

Vocabulary 16

Digit Symbol 5

Picture Completion 7

Picture Arrangement 6

Object Assembly 5

Case 0-4- 65-year-old housewife, formerly secre

tary. Three years high school. History of cerebral

vascular accident. Admitted to hospital for study
and rehabilitation. Five years prior to accident

diagnosis of rheumatic heart disease. On admission
she was diagnosed left hemiplegia, embolus middle
cerebral artery and rheumatic heart disease with

auricular fibrillation.

WAIS protocol revealed person of bright normal

intelligence with considerable difference between
Verbal IQ of 122 and Performance IQ of 94. Vocabu
lary and general information as well as Memory
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Verbal IQ
Performance IQ.

FullIQ

122 Span intact. Performance scores fairly even, except

94 Digit Symbol and Object Assembly below the mean.

Ill Some qualitative disturbances in visual organiza

tion on fusion of parts of the picture. On Picture

Completion failed easy items: (1) the knob on the

door and (6) water pouring from the pitcher, but

noted the absence of oarlock on the boat (9) and

the missing finger on the man (17) . WAIS Deteri

oration Index showed no loss. This case is interest

ing in that it illustrates the possibility of organic

brain syndrome without deterioration. An indi

vidual may show impairment without deterioration

and also over-all deterioration without an organic

picture.

Schizophrenia

W~BI
Information 10

Comprehension 6

Arithmetic 6

Digits 6

Similarities 1

Verbal 29

Picture Arrangement 4

Picture Completion 10

Block Design 1

Object Assembly 1

Digit Symbol 2

Performance 19

VerballQ 83

Performance IQ 71

CaseS-1. White, male, age 39, elevator operator.

This patient showed marked deterioration, gener

ally seen only in old cases but occasionally also in

cases of relatively short duration. In his case, re

ported onset of disease was about six months prior

to administration of test. First indication that

something was radically wrong with patient oc

curred when he left Ms job for no apparent reason;

he said he was nervous and had no peace of mind.

Later complained police were after him. On ad

mission to hospital was bewildered, kept to himself

but was passively co-operative. Although diag

nosed as paranoid schizophrenic, general behavior

was that of a simple or mixed type. Psychometri-

cally, he showed the following schizophrenic signs:

Verbal higher than Performance, low Digit Symbol

with much better Digit Span, low Object Assembly,

zero scores on Similarities and Block Design, high

Information. Most outstanding of all, very large

inter-test variability ranging from a score of zero

to a score of 10, The very low scores on the Object

Assembly and Digit Symbol together with zero

score on the Block Design taken alone would sug

gest organic brain disease, but in that case we

would also get a low Picture Completion and not an

average score on this test. The inconsistency here

is what definitely shows this case to be schizo

phrenic. Similarly, only a schizophrenic would give

an average score on Information and a zero score

on Similarities.
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W-B I

Vocabulary 10 Case S-8. White, female, age 38. Admission fol-

Information 10 lowing arrest for refusing to take shelter during

Comprehension 7 blackout raid and causing commotion. History of

Arithmetic 9 previous commitment to State Hospital. On

Digits 11 admission agitated, hallucinatory, seclusive, man-

Similarities 6 neristic; threatens to kill doctor. Psychometrically

Verbal 43 of interest as a case of schizophrenia with Perform

ance higher than Verbal; also as a patient who

Picture Arrangement 11 though failing to show many of the listed signs,

Picture Completion 10 nevertheless revealed a test pattern which is

Block Design 13 definitely schizophrenic. The diagnostic signs pres-

Object Assembly 6 ent were a combined low Similarities and low Corn-

Digit Symbol 13 prehension; Object Assembly much below Block

Performance 53 Design; sum of Comprehension and Object Assem

bly much lower than sum of Information and Block

Verbal IQ 97 Design; large inter-test variability.

Performance IQ 113

WAIS
Information 11 Case S-8. Female, 27, white, 2 children, became

Comprehension 4 disturbed soon before admission. Would sit about

Arithmetic 9 house with baby in arms and cling to Bible. Began
Similarities 10 to speak about magic numbers and symbolic Ian-

Digit Span 10 guage in which "blue" was "love/' "white, 12

Vocabulary 12 "pure," etc. While on ward continued confused,

Digit Symbol 7 affect flat and inappropriate, speech illogical and

Picture Completion 3 disconnected. Recommended for commitment but

Block Design 6 signed out to husband for private care.

Picture Arrangement 7 WAIS protocol showed a 23-point difference be-

Object Assembly 5 tween Verbal and Performance and a large inter-

and intra-test variability (range of scores from 3

Verbal IQ 95 on Picture Completion to a Vocabulary of 12).

Performance IQ 72 The Picture Completion revealed perceptual dis-

Full IQ 84 organization and poor object reality testing. She
failed on the first item (knob) saying, "rest of air

plane missing." She perseverated the answer "dot"
from item 4 to item 6. To item 9 she said, "someone

ought to be there to row it"; to 19 (horse), a rider

and to 17, (man), a wife.

Her lowest score on the Verbal was on the Com
prehension Test. To the "bad company" question
her reply, "It's up to us to choose. There's good
and bad in everyone butter and salt go together."

Again her answer to the first proverb "Strike while

the iron is hot" was, "It means we are able to pro

ject our minds when we want to. It means that it

burns."

Subtest scatter showed following pattern: high

Vocabulary, low Comprehension, high Information,
Arithmetic and low Picture Completion.
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WAIS
Information

Comprehension.
Arithmetic

Similarities .

Digit Span
Vocabulary .

Digit Symbol
Picture Completion. .

Block Design
Picture Arrangement.

Object Assembly

Verbal IQ
Performance IQ.
Full Scale IQ. ..

15 Case S-4- Male, age 47. Brought by friend after

10 an "attempt
" to jump out of window* On admission

14 patient stated that he thought there was a plot

12) /against his life; later he asserted it was just imag-
14 ^nation. "I had delirium tremens. I was drinking
IST^for a week." On the morning of his admission pa-
$ *

tient was visited by an acquaintance whom he

5 recognized as a "Village character" and whom he

11 knew as a friend of a man recently involved in a

13 shooting in a nearby tavern. The assailant had

10 been apprehended but a second man had escaped.

10 "They were going to get me ... because I was
i * known to have a loose tongue."
125 Patient was 1 of 2 children of divorced parents.

110 Father deserted mother over 30 years ago. As a

120 child he went to radical school, in which he said

he learned nothing. Actually, patient has unusual

fund of information. At 17 left home, took to

"road" and lived the life of a hobo for 14 years. In

1943 he was drafted but was CCD'd after 9 months

on a medical discharge. In the interim he had mar
ried a "hunchback" girl because the family offered

him security. He deserted her after 6 months, went

West, did odd jobs and worked as carpenter. Re
turned to New York after a few years. On the way
East patient stopped at Las Vegas, married a fee

ble-minded girl after only a one day acquaintance.

Left her 2 days later. During the last 10 years he

lived with mother who was receiving $100 per
month through welfare. Occasionally worked as

carpenter, odd jobs. Patient gave long history of

inadequacy, and active homosexuality. Referred

to self as "small-time male prostitute."

Patient is an individual of superior endowment

(IQ 125) . On the basis of case history patient would

pass as a typical psychopath. Analysis of WAIS,
however, shows clear-cut schizophrenic pattern

ing on both the Verbal and Performance parts of

the examination. The Information is greater than

the Comprehension; Vocabulary greater than

Similarities, Picture Completion greater than the

Picture Arrangement, Block Design greater than

Digit Symbol* In addition to the usual sign of Ver

bal higher than Performance, patient shows high

test variability with a range of scores from 5 to 18.

He also gives a number of qualitatively deviant

responses. Thus, to the "Bad Company" question

his reply was, "You can be in bad company if you
are under the supervision of a psychiatrist,"
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Anxiety StateM

WAIS
Information

Comprehension
Arithmetic

Similarities

Digit Span

Vocabulary

Digit Symbol .

Picture Completion ,

Block Design .

Picture Arrangement.

Object Assembly . .

Verbal IQ .

Performance IQ
FullIQ

10"
13

12

12

A
114

107

112

WAIS
Information. . .

Comprehension,
Arithmetic. ,. ,

Similarities ,

Digit Span . ,

Vocabulary

This case is of particular interest because it calls

attention to a type of schizophrenia in which the

symptoms reflect themselves in an acting out rather

than withdrawal, internalization and regressive be

havior.

15 Case An. 1. A 21-year-old white male college

18 student who was referred to the psychiatric section

8 of the Student Health Center much worried about

13 impending failure in college and uncertainty about

7 marriage plans. Patient gave a history of acute

abdominal pain on two occasions, with no organic

etiology being found. He related many lesser epi
sodes of abdominal discomfort. In spite of fairly

good study habits his grades continued to be very
poor and he was about to flunk out of school. He
stated that he became anxious when he heard of

someone sick or when he saw "cancer" mentioned.

There had been no frankly abnormal behavior and
he seemed to get along with others fairly well.

Planned to marry that summer. Diagnosis : anxiety
reaction.

Patient showed typical picture of low scores on

anxiety triad: Arithmetic, Digit Symbol and Digit

Span The low scores on the 3 tests is particularly

noteworthy because we are dealing with an in

dividual at college level in whom we should expect
at least average functioning in these areas. The
fact, however, that he was failing in college, in spite
of his good native endowment, brings out the im
pact of anxiety measured by these tests. It is prob
able that this was a temporary reaction in a basi

cally neurotic individual occasioned by the need for

making decision about marriage. Under psycho
therapy much sexual material came out and after a

relatively few sessions he showed marked improve
ment. Excerpts from staff conference revealed

patient no longer bothered by somatic complaints
and showing greatly diminishing anxiety.

12 Case An. S. 35-year-old female, married, mother
14 of two children, Referred to psychiatrist because
7 of inability to sleep, stomach trouble and feeling
12 of inadequacy and inferiority. Married to a physi-
10 cian, felt concerned because she couldn't measure
17 up to her husband's expectations. She was afraid

husband was going to leave her and marry someone
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Digit Symbol ............. 7

Picture Completion ....... 11

Block Design ............. 9

Picture Arrangement ...... 8

Object Assembly .......... 5

Verbal IQ ................. 112

Performance IQ ........... 92

FullIQ ................... 103

else. Her family was moving away from the small

town in which she was living and she felt she was

being deserted. As a child very obedient, now con

flict about her mother. Preoccupation with failure

but unable to do anything about the feeling of

inadequacy and inferiority.

Patient showed a majority of anxiety signs: low

Arithmetic, low Digit Span, and Digit Symbol and
a wide discrepancy between the Verbal and Per

formance IQ's. In addition the patient did very

badly on the Object Assembly a sign which may
be associated with schizophrenia depending on the

nature of the subject's performance. If low score

is due to poor juxtaposition of parts or bizarreness

of arrangement one may suspect a schizophrenic

process. On the other hand, if poor performance is

due to hesitation and uncertainty, particularly on

the "Hand" and "Face" items, it is more likely

the results of dynamic repression. In either case

it reflects unchannelized anxiety. In this patient

it seems to be the latter. The additional discrepancy
between Information and Vocabulary suggests that

we may be dealing with a pseudoneurotic schizo

phrenic. The case is, however, presented to show
the evidence of anxiety on performance.

W-B I

Information 11 Case An. 5. Female, age 22, stenographer by
Comprehension 12 occupation. Came in for counseling because always

Digit Span 7 under tension, anxious and unable to deal with

Arithmetic 9 problems in mature manner. Characterized herself

Similarities 11 as labile, and with mood swings between elation

Vocabulary 10 and depression. Histrionic person who dramatized

Verbal 60 her emotions. Patient showed typical low Digit

Span and Arithmetic encountered in anxiety states

Picture Arrangement 14 in contrast to high social awareness as revealed in

Picture Completion 8 good Comprehension and Picture Arrangement
Block Design 11 scores. On the other hand, she did well on Digit

Object Assembly 12 Symbol, possibly because of her business experi-

Digit Symbol 16 ence (stenographer) and did better on Performance

Performance 61 than Verbal, but this situation is sometimes met
with in anxiety states. On the Digit Span test she

Verbal IQ 104 sometimes failed on the first then succeeded on the

Performance IQ 114 second trial of the series and when coming to the

Full IQ 109 more difficult she gave up completely; when she

came to Arithmetic, after passing the first seven

with ease she started to complain and lost her

composure. This patient showed hysterical and

schizoid features along with her anxiety.
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WAIS
Information 12

Comprehension 11

Arithmetic 10

Similarities 15

Digit Span 10

Vocabulary 14

-7 *

Digit Symbol 11

Picture Completion 15

Block Design 11

Picture Arrangement 14

Object Assembly 11

O
v

Verbal IQ 118

Performance IQ 116

Full IQ 121

Case An. 4- 16-year-old white male student who
was admitted to a psychiatric out-patient clinic;

revealed the typical adolescent problems: tension

with his family, particularly in his relationships
with his mother and sibling, difficulty in school,
and struggling to find a value system, perhaps a

sense of identity. His difficulties in school forced

him to leave school shortly before his admission to

the out-patient clinic.

On admission patient gave a two year history of

epigastric pain with an ulcer demonstrated radio-

logically at different stages of healing or activity.
The present episode began three weeks prior to

admission when an active ulcer was demonstrated

by x-ray and was treated medically. He was re

ferred to a psychoanalyst who saw him 3 times

prior to admission. He was admitted in a state of

acute anxiety. Diagnosis: anxiety state.

Psychometrically, this patient did not show too

large inter-test variability but it is significant that

the lowered scores on the Verbal part of the exam
ination were on Arithmetic and Digit Span. The
Digit Symbol was not so much out of line on the

Performance part of the examination but was still

one of the lower scores. In this case we seem to be

dealing with an individual with chronic anxiety and
a great deal of aggression directed inward. This

would be better indicated by his projective tech

nique tests. The high scores on the Similarities in

contrast with the low score on Comprehension aslo

suggests a possible schizoid trend. This case sug
gests a much more complicated diagnosis than the

one assigned it clinically; it has been added to

illustrate the presence of anxiety (along with other

symptoms) revealed by the psychometric pattern.

Mental Defective*

Most mental defectives are diagnosed on the basis of IQ level. A low IQ, however,
may be due to a variety of reasons, and one not infrequent problem is to distinguish
between true mental deficiency, schizophrenia and organic brain disease. Of the three

examples given below one is that of a "typical" defective, the second of a psychosis
with mental deficiency, and the third of an unrecognized schizophrenia in a child
who for a long time had been labeled as a mental defective.

WATS
Information 3

Comprehension 4

Arithmetic 2

Similarities 5

"Typical" Defective

Case D-l. Female, age 17. Patient had been in

institution several years. She was committed at

mother's request because of her habitual wandering
away from home and sex play with boys. Parents
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Digit Span 1 of dull-normal intelligence. Father a chronic alco-

Vocabulary 3 holic who gambled away most of his money. Mother

emotionally unstable, once committed to a state

Digit Symbol 4 hospital for 7 weeks. Physical and neurological ex-

Picture Completion 2 animations of patient, including EEG, reported
Block Design 3 as negative.
Picture Arrangement Psychometrically, apart from the low IQ, the

Object Assembly 5 case represents the following features of a typical
defective: low inter-test variability and failure on

Verbal IQ 64 performance of those tests in which defectives gen-
Performance IQ 55 erally have most difficulty: Picture Arrangement,
Full Scale IQ 58 Digit Span and Arithmetic. The protocol does not

show a single test performance above 4;he Border-

Digits Forward 3 line Defective level. She had extreme difficulty in

Digits Backward 2 understanding directions and, in the case of the

Picture Arrangement, failed to grasp the idea al

together.

WAIS Psychosis with Mental Deficiency
Information 4 Case D-2. Male, age 17. Patient's present ad-

Comprehension 5 mission followed a long history of aberrant be-

Arithmetic 3 havior. At age of 8 committed by court to institu-

Similarities 3 tion for mental defectives because of antisocial

Digit Span 9 behavior. At that time considered by the court to

Vocabulary 4 be a "psychopath." Discharged after about two

years, but soon recommitted for stealing. Mother

Digit Symbol of dull-normal intelligence; likewise father, who
Picture Completion 8 had frequent incarcerations in penal institutions

Block Design 4 for various crimes, and had been diagnosed as

Picture Arrangement 4 paranoid schizophrenic. Reported psychometric, is

Object Assembly 7 a re-test given on admission to present institution.

On examination patient reported to be very dis-

Verbal IQ 71 tractible and showing generally poor attention.

Performance IQ 66 Impression of examiner was that one was dealing
Full Scale IQ 67 with a psychotic rather than a defective individual,

Digit Forward 5 and same was confirmed by projective tests. Pa-

Digits Backward 5 tient was preoccupied with sexual fantasies, many
of a primitive sort. During examination he asked

examiner if she would have sexual intercourse with

him.

Psychometrically, the patient's test perform
ance was in sharp contrast to that of patient D-l.

Most outstanding difference is the large inter-test

variability. His scores range from on the Digit

Symbol to 9 on the Digit Span. He was hardly able

to get started on the Digit Symbol Test; his at

tention wandered, He was at once confused and

frustrated by the task. At first approach, one might

suspect that the over-all low performance might be

ascribed to the psychotic process but while this
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W-BI
Information 10

Comprehension 8

Arithmetic 4

Similarities 5

Digit Span 4

Vocabulary 11

Picture Completion 8

Picture Arrangement 4

Object Assembly 5

Block Design 3

Digit Symbol 4

Verbal IQ 89

Performance IQ 81

Pull IQ 84

undoubtedly served to interfere with his "effi

ciency," the systematic poor performance on the

Vocabulary and Similarities, as well as the Block

Design, support the view that in addition to any
mental disturbance we are dealing with an in

dividual of basically limited mental endowment.

Diagnosis of psychosis with mental deficiency

would seem accurately to sum up his mental status.

Whether this patient might not do better at a state

mental hospital rather than an institution for

mental defectives needs to be considered. In this

connection it should be noted, however, that a sub

stantial percentage of patients in feeble-minded

domiciliaries are undoubtedly also psychotic.

Pseudodefective Childhood Schizophrenia

Case D-S. 44-year-old male admitted when

parents died. Sister who tried to take care of him
was unable to tolerate his temper outbursts and

afraid to leave him alone with her children. Consid

ered mentally defective all his life; but kept at home

by his parents. Had only gone a few grades in

school.

Admitted for possible commitment and con

sidered defective by examining psychiatrist, on

the basis of his past history, but was referred for

psychological testing. Indications contradicting

the tentative diagnosis are : (1) an IQ now falling

in the dull-normal category, (2) large inter-test

variability, (3) two of the test scores (Information

and Vocabulary) far above what one would expect
in a straight mental defective, (4) high deteriora

tion index. Comparing the Hold-Don't Hold Tests

(see p. 221) shows a deterioration loss of 45 per

cent. It is probable that we are dealing here with

an unrecognized childhood schizophrenia who de

teriorated as he grew older. Patient was committed
to State Hospital.

Adolescent Sociopaths (Delinquents)

W-BI
Comprehension 11

Arithmetic 6

Information 10

Digits 6

Similarities 5

Verbal 38

Picture Arrangement 12

Picture Comparison 10

Block Design 15

Case P-l. White, male, age 15, 8th grade. Con
tinuous history of stealing, incorrigibility and run

ning away. Several admissions to Bellevue Hospi

tal, the last one after suicidal attempt. While on

wards persistently created disturbances, broke

rules, fought with other boys and continually tried

to evade ordinary duties. Psychopathic pattern

ing: Performance higher than Verbal, low Similari

ties, low Arithmetic, sum of Picture Arrangement
plus Object Assembly greater than sum of scores
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Object Assembly 16 on Blocks and Picture Completion.
Digit Symbol 12

Performance 65

Verbal IQ 90

Performance IQ 123

W-BI
Information 6 Case P-t. White, male, school-boy, age 14, 8th

Comprehension 9 grade. Boy a behavior problem since age of 3.

Arithmetic 7 Never responded to either cajoling or punishment.
Digit Span 10 Brought to court for stealing, staying away from
Similarities 6 home days at a time, and continued incorrigibility.
Verbal 38 Psychiatric diagnosis: psychopathic personality.

This subject showed almost all the psychometric
Picture Comparison 12 signs for this diagnosis. Performance higher than
Picture Arrangement 13 Verbal; sum of Picture Arrangement and Object
Block Design 11 Assembly greater than sum of Picture Completion
Object Assembly 13 and Block Design. Information low and similarities

Digit Symbol 9 low. Digit Symbol just at mean of all subtest scores

Performance 58 but still lower than any of Performance. Highest
Verbal score on Digit Span. This is not typical of

Verbal IQ 90 all psychopaths but rather characteristic of a

Performance IQ 115 certain group who have "good memory."

While the sociopath "pattern" was first derived from and applied to the adolescent

group one frequently meets a similar test configuration in adult psychopaths.

WAIS
Information 5 Case P-5. Female, 32, employed as a packer.

Comprehension 5 Referred from court with charge of felonious as-

Arithmetic 4 sault. This patient also a mental defective and was
Similarities 6 in an institution for 3 years. On discharge, she

Digit Span 4 married, had one child. Long history of delinquent

Vocabulary 3 behavior, including fire-setting. Since discharge
from institution for mental defectives she worked

Digit Symbol 4 at various non-skilled jobs and generally supple-

Picture Completion 4 mented her salary by prostitution. She continued

Block Design 2 this activity even after marriage. Present admis-

Picture Arrangement 9 sion resulted from assault on a neighbor. WAIS
Object Assembly 10 protocol showed both defective and sociopathic

signs. The latter are represented by the following:

Verbal IQ 67 Performance IQ higher than Verbal, sum of Picture

Performance IQ 73 Arrangement and Object Assembly much higher

Full IQ 68 than Block Design and Picture Completion. Low
Block Design combined with low Vocabulary shows

we are dealing with a basically mentally defective

individual, while Picture Arrangement in this case

indicates a capacity for manipulating environment.

In this connection her answer to the "Bad Com
pany" question is of interest. Her reply was, "Put

it in mail box if it doesn't have anything for me."
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WATS
Information 8 Case P-4- Female, age 24, married, unemployed.

Comprehension 9 History of extra-marital affairs and petty
Arithmetic 9 stealing. Admitted to the prison ward of Bellevue

Similarities 7 Psychiatric Hospital because she set fire to a house

Digit Span 14 in which her paramour lived, after he rejected her.

Vocabulary 11 Psychopathic patterning : Performance higher than
? Verbal, low Similarities, sum of Picture Arrange-

Digit Symbol 15 ment plus Object Assembly greater than sum of

Picture Completion 11 scores on Blocks and Picture Completion. High
Block Design 11 Digit Span suggests lack of anxiety.

Picture Arrangement 15 Qualitatively significant responses: Envelope

Object Assembly 17 "Mail it is what you are supposed to do. The av-

4 erage person would open it to see if money was
Verbal IQ 99 inside." Axe-Saw "Tools ... to cut

;
can be used

Performance IQ 124 to hurt peopled Table-Chair "Needed to eat."-

FullIQ 110



Chapter 12

Mental Deterioration and Its Appraisal

In discussing the problem of mental deterioration it will be useful to

distinguish between what may be termed "normal" decline in human
abilities and abnormal loss or impairment. The distinction is to some extent

arbitrary, and it is not always easy to indicate where one ends and the

other begins. In general, the gradual falling off of ability in later age may
be considered as an indication of normal decline; a marked and disabling

loss, at any age, as a sign of definite impairment. Mental deterioration is

mostly associated with the latter, but it may also refer to a cumulative loss

which, even though gradual, is nevertheless incapacitating, as in the case

of senility.
1
Indeed, it is the disabling effect on mental function as a whole

rather than specific decline of any given ability that most characteristically

defines the diagnosis of mental deterioration.

Mental deterioration is a falling off from a previous functioning level.

A mental defective, no matter how low, is not mentally deteriorated if he

never functioned any differently. On the other hand, mental deterioration

does not necessarily presuppose any specific disease or localized brain lesion.

It is the degree rather than the cause of the decline in ability that is the

fact to be considered. Accordingly, an individual can be said to show signs

of mental deterioration when in comparison with his own previous func

tioning he shows a significant loss in ability to perform on tests of intelli

gence, provided that the decline is greater than the changes that may be

expected for a person of his own age.

The definition as just stated would seem to conform fairly well with the

majority opinion of those currently concerned with mental deterioration.

One should note, however, that the age provision introduces a seeming

contradiction in the definition by virtue of the fact that it calls for a dif-

1
Senility, unlike senile psychosis, is not a clinical entity. Current nosology also/

qualifies the psychosis in terms of its associated condition thus, senile psychosis,

senile psychosis with Alzheimer's disease, and so on.

199
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ferential evaluation of an identical decline of ability at different ages.

Thus, an identical quantitative decline in an individual's test performance

at ages 40 and 70 would be differently interpreted. At the former age it

might be interpreted as showing mental deterioration, at the latter as

merely reflecting the "normal" decline. This approach is similar to the one

used in medical evaluation of other capacities. For example, if a physician

on examining a man of 70 finds that the patient shows, as he generally

would, an increased blood pressure, reduced pulse rate, shortness of breath,

etc., unaccompanied by other symptoms, he would in most instances not

consider these changes as pathological. Nevertheless, the fact remains that

our septuagenarian's physical capacity is considerably below what it was

at age 40; not only is his breath shorter and his movements slower; he is

probably no longer so agile, cannot remember so well or work so many
hours. Should one on this account say that the person has deteriorated?

In an absolute sense one might be compelled to say that he has, and from

certain points this conclusion is justifiable, but this would fail to consider

a very important fact. The 70-year-old in question may neither look,

feel, nor act as a deteriorated person. It is undoubtedly this fact which the

examining physician takes into consideration in giving the 70-year-old a

physical "O.K." The physician's implicit assumption, we may conjecture,

is that a certain amount of physical decline goes with age. A similar situa

tion presents itself in the diagnosis of mental deterioration. A certain

amount of intellectual decline is allowable before the loss is interpreted as

pathological. The question, of course, is how much.

The changes in test performance with age have already been considered

in a number of places, but we shall at this point briefly review the basic

facts and add a few other findings relevant to the discussion.

Every human capacity after initial growth attains a maximum and then

begins to decline. This decline is at first very slow but after a while increases

perceptibly. The age at which the maximum is attained varies from ability

to ability but seldom occurs beyond 30 and in most cases somewhere in

the mid 20's. Once the decline begins it progresses uninterruptedly. Be
tween the ages of 30 and 60 it is more or less linear. In the case of most
abilities the decline between these ages may be described with good approx
imation by an equation of the first degree. Two curves typical of the course

of decline are shown in Figure 7. One illustrates the decline of intelligence

test scores (W-B I) for subjects aged 15 to 65; the other, that of vital ca

pacity for the same age period. Both have been reduced to comparable
scale units.2 As will be seen the maximum of both curves occurs in the age

2 The test score means were derived from an abbreviated 8 test scale; the actual

means for the Full Bellevue Scale are given on page 95. Those for vital capacity will

be found in article by Ruger and Stoessiger (435).
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FIG. 7. Variation with age of intelligence scores and vital capacity. Heavy line,

intelligence scores. Fine line, vital capacity.

period 20 to 25. Another point of interest is that the intelligence test curve

declines at a faster rate than the curve of vital capacity. This is not an

artifact. Contrary to common belief, some intellectual abilities show greater

impairment with age than do physical ones. 3 The actual decline in any

given case, however, varies with the ability in question.

The general curve of decline of mental ability with age as reflected in

test performance is shown in Figure 8. This curve is a composite curve

based on W-B I and WAIS standardizations.4 It is a composite curve not

only in the sense that it is based on the data derived from a large number of

individuals but also by virtue of the fact that the mean scores are averages

of a number of different abilities. The abilities which entered into these

averages are those measured by the subtests of the WAIS and W-B I

Scales. Scores obtained from a different set of tests might be expected to

produce a curve which differed from the one presented. Indeed, scores

derived from a special combination or selection of the subtests of a scale

would furnish age curves showing varying rates of decline. This is illus

trated, for example, by comparing the age curves derived from the sub-

tests on the WAIS designated, respectively, as Verbal and Performance

(Figure 9) . Even greater variability in rates of decline is manifested by the

individual subtest curves. A number of these are shown in Figures 10, 11,

and 12. Comparable curves derived from the W-B I standardization are

shown in Figures 13 and 14.

8 The most conspicuous decline of all is shown in the sensory field. Vision and hear

ing fall off rapidly after 30. Their curves of decline, however, are far from straight

lines. See Kuger and Stoessiger, op. cit.

4 The individual curves forthe separate standardization are given on pages 31 and96.
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The form of the curves of the individual subtests while varying in the

rate of decline, show the same characteristics as those found in the gen
eralized curves for mental ability. The decline of any given ability, like

that of any combination of them, is essentially linear. The main differ

ence between them pertains to the rate at which the decline proceeds.
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FIG. 8. Curve of average decline of mental ability with age. Ages 16-75.
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FIG. 9. Comparative decline of verbal and performance subtests on WAIS with
age. Ages 16-75 and over (2052 cases). Solid line, Verbal. Dash line, Performance.
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Different mental abilities decline at different rates. That they do is psy-

chometrically fortunate, because these differences can be made use of in

determining mental deterioration.

The decline of mental ability with age is part of the general senescent

process of the organism as a whole. Hitherto the common view has been

that our mental abilities, unlike our physical abilities, remain relatively

unimpaired until rather late in life (senility), except as an occasional con-
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FIG. 10. Wechsler Adult Intelligence Scale variation of scores on different sub-

tests. Solid line, Information. Dash line. Arithmetic. Dotted line, Block Design.
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FIG. 11. Wechsler Adult Intelligence Scale variation of scores on different subtests.

Solid line, Vocabulary. Dash line, Similarities, Dotted line, Picture Arrangement.
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sequence of disease or traumatic injury. This was an unsubstantiated hy
pothesis tenable only so long as no facts were at hand to oppose it. But the

view still persists even though such facts are now available. Most people

including psychologists, are loathe to believe that they are not as mentally
alert at 50 as they were at 25. Part of this is due to a confounding of mental
with practical ability, that is, a failure to differentiate between intellectual

endowment and success in applying it. The latter is naturally dependent
in no small measure upon experience. What one has lost through a falling
off of native ability one may often replace by acquired knowledge. An old
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FIG. 12. Wechsler Adult Intelligence Scale variation of scores on different sub-
tests. Solid line, Comprehension. Dash line, Digit Span. Dotted line, Digit Symbol.
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FIG. 14. Wechsler-Bellevue Form I variation of scores on different subtests. Solid

line, Comprehension. Dash line, Digit Span. Dotted line, Substitution.

clinician may be a better doctor than a younger one, even though he pos

sesses less actual understanding of disease processes.

Another item which contributes to the biased attitude toward the facts

of mental decline is the historical distinction between physical and mental.

According to this distinction what is mental is conceived of as being higher,

better or more important. Hence, few people are upset when told that at

40 they cannot hear or run so well as when they were 20, but are quite

perturbed when informed that they probably also cannot calculate or

reason so well. There also exists a kind of hierarchy of relative values as

regards the various mental abilities themselves. J, McKeen Cattell long

ago called attention to the fact that people are ever ready to complain

about their bad memory, but seldom of their poor judgment or common
sense. But it is certain that memory is not the only mental capacity which

declines with age, or the one which is always most impaired by it. Conrad

and Jones (281), for example, found that older people (individuals over 50)

did much better on the Army Alpha Test calling for general information,

than on the one calling for abstract reasoning (the Analogies Test), and our

own data support these findings.

We have advanced the hypothesis that the decline of mental ability with

age is part of the general organic process which constitutes the universal

phenomenon of senescence and have insisted upon the fact that the phe

nomenon begins relatively early in life. The evidence adduced for this

hypothesis is the observed parallelism found in the rate of decline of various

physical and mental abilities. Another line of evidence is furnished by

neurological studies of the brains of senile individuals. These are not always

clear-cut cases because they may be associated with special trauma or

organic disease. If our hypothesis is correct, however, the same changes,
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FIG. 15. Variation of intelligence test scores and brain weights with age. Solid line,

intelligence test scores. Dash line, brain weight.

though of course to a lesser degree, ought to be expected much earlier in

life, say from 20 years onward. Up to the present, experimental data sup

porting this view have been lacking. This may be due to the fact that

neuropathology has not been particularly alive to the problem, or as is more

probable, to the fact that neurological techniques are not sufficiently ad
vanced to detect very small and gradual alterations 5 which may, and un

doubtedly do, occur in brain tissue. There is, however, some indirect evi

dence that alteration of the brain begins at an early age, which may be

accepted as supporting our view. We refer to the progressive change in

brain weight with age.

It has been known for some time that the mean weight of the adult

brain declines with age (389). If one accepts the brain as the organ of the

mind, it is reasonable to assume that even gross changes such as alterations

of weight may also affect its function. Assuming that to be the case, one
should expect that the changes in brain weight show concomitance with
alterations in general intellectual ability. A number of studies show that it

does. Figure 15 represents the result of such a study and shows what one
finds when such comparison is made. In this figure parallel age curves for

5 Probably because most of these are atomic or molecular and therefore not dis

cernible under the microscope.
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changes in intellectual abilities and brain weight have been drawn to scale.

The age curve for intellectual ability is that obtained from subjects given the

tests used in standardizing the W-B I Scale; the brain weight curve is that

computed from figures collected by Rossle and Routlet (537) for brain

weights of autopsied subjects of comparable ages. Inspection of these curves

reveals a close parallelism between loss in brain weight and decline in

mental ability with age. It is probable that, with a different series of brain

weights and a different series of tests, the similarity between the two curves

would not be so marked. But the general parallelism cannot be ascribed

either to chance or artifact. It is much better than that found between most

physical and mental traits and as good as that found between curves for

many mental abilities taken separately. The decline in the weight of brain,

like that in intellectual ability, is essentially linear (390) . After reaching a

maximum, at about age 20, the brain begins to decline in weight, somewhat

irregularly at first, but after age 25 or 30 at a fairly constant rate.

It thus appears that various lines of evidence support the view that

mental ability does not continue unaltered over any considerable portion

of adult life but that it begins to decline at a relatively early age. However,
to speak of a person in his early 30's as showing signs of deterioration be

cause he already manifests some measurable decline of ability would be

stretching the term beyond its accepted connotation. Clearly that is not

what is implied by deterioration. It would seem desirable to restrict the

term to only such impairment or losses in ability as are significantly greater

than those due to the age factor alone. To do this we must necessarily know

what the normal loss of ability is for the average individual and the mean

limits of variability at all ages for the normal population. To evaluate

deterioration one must be able to measure it quantitatively.

The measurement of mental deterioration involves three separate prob

lems: (1) The reliable measurement of the individual's actual or present

functioning ability; (2) the evaluation of his previous functioning level;

(3) the expression of the difference between the two in meaningful, quanti

tative terms. The first of these is now possible through the use of such tests

as the WAIS or W-B I, for which we have norms up to age 80.

The second step in the measurement of deterioration, namely, the evalua

tion of an individual's previous functioning level, presents a more difficult

problem. The reason is that in most cases no psychometric data are available

by which such evaluation can be made. Few persons examined for mental

deterioration have ever had a previous psychological examination. Yet,

in order to make an accurate estimate of a person's normal functioning

ability, we should have not only one but a series of psychometric examina

tions taken at various intervals and so far as possible with the same or

comparable tests.
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In practice, it is necessary to turn to other sources of data that will

enable us to appraise the subject's previous functioning ability. The data

usually consist of facts gleaned from the subject's educational, vocational

and social history. Thus, if from a subject's history we learn that he is a

high school graduate, that he has held responsible positions for a number of

years and that he attained some social recognition in his community, we

can safely assume that he must have been a person of at least average en

dowment and that he should be able to perform certain mental operations

which may be expected of individuals of comparable endowment. But

information of this sort is of value only where the discrepancy between an

individual's actual and expected functioning is considerable. Thus, if a

formerly successful business man, age 45, is unable to do simple calcula

tions or can only repeat 4 digits, one can safely assume that he shows a

severe loss from previous functioning. Such obvious evidence of impairment

requires no special psychometric technique for its demonstration. It is for

the subtler or more insidious indications of deterioration that special tech

niques are needed.

We do not need tests to discover deterioration in an old paretic. The
merit of psychometric tests is that they can detect small differences of

ability, and their usefulness in the clinical field depends upon how well

they can do this. Their value in determining mental deterioration must

reside in their ability to detect changes in mental functioning long before

they have so disorganized the behavior of the individual as to make them

patent to all. For such purposes a general social and psychiatric history is

insufficient as a base for comparison. One must either have records of pre

vious psychometric examination or be able to use the results of present

mental tests as a means of inferring the previous functioning. However,
few adults come up for a psychological examination with previous psycho
metric test records, and even fewer with available test data that would
make possible accurate comparison of present vs. past functioning. Hence
what is required is the possible utilization of the individual's test scores at

any given time as a measure of change in his functioning ability. It is in

this connection that studies of differential changes in ability with age have
offered suggestive leads.

One of the more interesting facts revealed by the age curves for different

abilities obtained on the same groups of individuals is that certain abilities

decline more slowly with age than others. Thus, the abilities called for by
Vocabulary and Comprehension tests hold up much better than do the

abilities called for by the Substitution, Similarities and Memory Span tests.

This difference in the rate of decline of various abilities suggests a possi

bility of estimating previous functioning levels. Thus, if the abilities which
do not decline significantly with age were precisely those which were least
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affected by the deteriorative process, one could assume that scores which

individuals attain on tests measuring these abilities more nearly represented

their original or permanent endowment. If one combines a number of these

tests into a single measure, such a measure "might furnish a means of meas

uring mental deterioration. All that would be necessary would be to com

pare the mean score which a subject attained on the tests relatively unim

paired with age, with the scores obtained on tests which tend to be

significantly impaired with age. The ratio or difference between these scores

would then give us the required measure.

The method just outlined for comparing previous and present functioning

ability in terms of test scores obtained in a single examination of a subject

may be termed the differential-test-score method of measuring mental de

terioration. This method makes use of the fact that some abilities decline

relatively little during adult life and others to a considerable degree, and

assumes that the difference between their rates of decline in any given

individual expresses his relative degree of deterioration. The usefulness of

the differential-test-score method for evaluating deterioration necessarily

depends upon the availability of tests with full age norms. Ideally, one

should have available age curves for many different abilities, each measured

in as many ways as possible with tests whose validity and effectiveness had

previously been established. At present such tests are all too few, but the 11

subtests made available by the standardization of the author's Scales make

it possible to try out the method.

The first step in the application of the differential-test-score method is

the optimal allocation of tests to the "Hold" vs. "Don't Hold" groups. In

general, the tests which drop most markedly with age belong, as might be

expected, with the "Don't Hold" and those which drop least, with the

"Hold" tests. But another factor must also be considered, namely, the type

of ability measured by the tests. There must be some functional similarity

between the opposed or contrasted tests. If this is not the case, we risk

making test combinations which, though showing significant differences,

are likely to give spurious discriminants. For example, most abilities tapped

by performance tests decline much more rapidly with age than those in

volved in verbal tests. At first thought it might appear that this situation

could be capitalized on by using verbal tests against performance tests as

a ready means of obtaining measures of "Hold" vs. "Don't Hold" abilities.

To do so might, however, lead to serious error. If we accepted differences

between the scores on verbal and performance tests as a criterion of deterio

ration, all individuals who have relatively good verbal capacity would

inevitably show greater mental deterioration as they grew older. This would

foUow from the fact that the differences between verbal and performance

abilities automatically increase with age. On the other hand, people who
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TABLE 46

Hold tests

W-B I WAIS
Information* Vocabulary

Comprehension Information

Object Assembly Object Assembly
Picture Completion Picture Completion

Don't Hold tests

Digit Span Digit Span
Arithmetic Similarities

Digit Symbol Digit Symbol
Block Design Block Design

* Or Vocabulary.

are relatively good in performance tests would show less deterioration or

indeed none at all, because the discrepancy between their verbal and per

formance scores would become smaller and smaller as they grew older.

Accordingly, in assembling our "Hold" vs. "Don't Hold" batteries we have

brought together approximately the same number of verbal as performance

tests. The test combinations under the separate categories "Hold" vs.

"Don't Hold" are somewhat different in the W-B I and WAIS groupings.

The tests included in the W-B I and WAIS respectively are shown in

Table 46.

To obtain a measure of deterioration, one compares the sum of weighted

scores of the "Hold" tests with that of the "Don't Hold" tests. The result

ing comparison may be expressed either as a ratio or difference between the

two sums. Naturally, if the result is given as a difference it must be ex

pressed as a percentage difference in order to take into account the absolute

magnitude of the sums compared. Thus, if the sum of a subject's "Hold"

subtest scores is 50 and the sum of his "Don't Hold" subtest scores 40, he

shows a deterioration loss of 20 per cent.

The problem, of course, is to define what is meant by considerable or

significant loss. In the long run such a definition would have to be statistical

in character and be based on a distribution of individual percentages of

loss or calculated deterioration quotients of a sufficiently large number of

cases both normal and pathological. These data were not available for the

W-B I but it was possible to arrive at good approximations by the use of

certain tables. These tables contain the mean scores of all the subtests at

successive age periods. By summing the subtest scores of the tests compos
ing each of the batteries compared, one obtained the total weighted score

that may be expected for the "Hold" and "Don't Hold" batteries at dif

ferent ages. From these data it was possible to calculate by the method
described in the earlier editions of the Measurement of Adult Intelligence
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TABLE 47

Means and standard deviations of deterioration quotients* for WAIS by age
National Sample

Kansas City Sample

* Deterioration quotient
Hold - Don't Hold

Hold
(using age scaled score equiva

lents). Hold Tests: Vocabulary, Information, Picture Completion and Object As

sembly; Don't Hold Tests : Similarities, Digit Span, Digit Symbol and Block Design.

the normal percentage of loss to be expected at each. age. An individual was

said to show a sign of pdlsible deterioration if he showed loss of above 10

per cent and of definite deterioration if he showed a loss greater than 20

per cent than that allowed by normal decline with age. This delimitation is

based on the fact that the intervals 10 and 20 per cent correspond roughly

to the deviation of 1 P.E. and 2 P.E. from the mean at age 25.

In the case of the WAIS, deterioration indices (percentage of loss) were

so calculated as to avoid the need for any extrapolation or bonus for age.

This was done as follows. Additional tables were established to give separate

scaled scores for each of the main age groups, which enabled the examiner

to compare an individual's performance on each test with that of his age

peers. These tables are given and described in detail in the appendix of the

WAIS Manual (524). With these new tables, deterioration quotients were

calculated on all subjects of the standardization population (total of 2052)

by the method already indicated, i.e.,

_ A . A . , Hold - Don't Hold
Deterioration loss = ^r^n

Hold

The findings for each of the major age groups are given in Table 47,
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and the distribution of the percentages of loss for the entire population is

shown in Figure 16. It should be noted that the mean percentage of loss

for any age group and the entire population approximates zero, as was to

be expected. If one defines a normal limit of variation by the interval 1

S.D. or 2 PJE. from the mean, a mean loss of more than 15 or 20 per cent

may be considered significant. It should be noted that the level of per
centage of loss which becomes significant is practically identical with that

derived by approximation figures as given for the W-B I.

The value of using percentage of loss as an indicator of deterioration

depends, of course, upon its discriminating potential in clinical diagnosis.
In this respect the studies reported thus far give, on the whole, not too

encouraging findings. Furthermore, correlations between deterioration

indices derived from the W-B Scales and those of other mental deteriora

tion tests indicate that the several measures cannot be interchanged. The
inconsistencies that have appeared have led several investigators to try
different test combinations than those recommended by the author. For

example, W. L. Hunt (267) has suggested that Information and Compre
hension might be contrasted with Block Design and Digit Symbol for a
better measure of normal deterioration. But it is unlikely that a deteriora

tion ratio based on fewer rather than a larger number of tests will prove
more reliable (251).
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FIG. 16. Distribution of deterioration quotients (Wechsler Adult Intelligence

Scale). Ages 16-75 and over (2052 cases). Mean, 1.22 per cent. Standard deviation,
15.14.
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In spite of the lack of supporting data from other studies the writer can

report that in his own experience the "Hold" "Don't Hold" Index is

very useful in clinical diagnosis. The discrepancies between the reported
and the author's findings seem to be the result of the fact that many in

vestigators have tried to use the deterioration quotient as an either/or
discriminant. In clinical practice, the numerical value of the ratio is only
one of the facts that determines eventual diagnosis. Besides taking into

account a subject's obtained percent of loss, one must evaluate the rest of

his psychometric pattern; for example, whether the Picture Arrangement
and the Comprehension test scores are comparatively low or high, whether

the difference between the Information and Vocabulary is significant, and
so on. To be sure, a certain number of false positives and false negatives
are bound to occur, but judicious evaluation of the subject's test perform
ance as a whole will generally enable the examiner to detect them.

In summary, while published studies have not given too much support to

the claims of the author regarding the validity of the Hold Don't Hold

Index, it has proved of diagnostic value in clinical practice and merits

further study. Particularly indicated are new studies with the WAIS
which offer an improved and more reliable method of determining the per

centage of loss, independent of the age factor. In this connection it should

also be noted that the WAIS deterioration loss is based on test scores de

rived from separate age norms and consist of somewhat different test com
binations.

A point of general interest regarding the utilization of the percentage of

loss indices, however calculated, is how to interpret what may be called a

negative deterioration score, that is, instances where the sum of the Don't

Hold tests is greater than the sum of the Hold tests. In a normal population,

approximately one-half of the cases may be expected to fall within this

category. For the present they are disregarded in the evaluation process.

Nevertheless, there is reason to suppose that negative indices do have some

significance, although what it is remains to be investigated.



Chapter 13

Changes in Intelligence Consequent
to Brain Damage

Psychological changes consequent to brain damage have been the object

of much investigation during the past two decades, and the literature on the

subject has been comprehensively reviewed from various aspects by a

number of authors (287, 288, 366) . In this chapter we shall deal with only
a limited portion of the findings, namely, those relating to reported changes
in general intelligence as measured by standardized tests. The findings as a

whole show that intellectual impairment may result from almost any insult

to the brain, whether vascular accident, traumatic injury, space-occupying
lesions or degenerative diseases. So far as effect on functioning is concerned,

sequelae may range from negligible changes in IQ, as from localized missile

wounds or delimited ablations of certain portions of the cortex, to marked

impairment or deterioration, as in extensive temporoparietal lesions

(speech areas) or in degenerative diseases of the brain (Alzheimer's or

Pick's Disease). For the most part, correlations between specific localized

brain lesions and performance on particular tests are both limited and in

constant (288) . This finding has been ascribed to various factors, the most

important of which are: (1) differences in brain pathology consequent to

similar brain lesions, (2) the heterogeneity of the groups compared and (3)

the absence of adequate controls. In the case of brain surgery there is often

the additional difficulty of the exact definition of locus of injury or extent

of the presumed insult to the parts involved.

Psychosurgery

The psychological consequence of brain lesions and ablations has recently
been reviewed by Klebanoff, Singer and Wilensky (288). The findings, as

a whole, show that there are fairly significant, though not necessarily large

changes in intelligence test performance following the usual types of opera
tions performed for psychotherapy. Table 48 condensed from the study of

Klebanoff et. al., indicates the order of change one may expect. The smallest

214
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changes are those encountered in lobotomies and lobectomies performed on

psychotic patients of long duration, usually the more deteriorated schizo

phrenics. Similar operations on neurotics and otherwise intellectually intact

subjects seemingly result in varying but significant degrees of impairment.

This impairment is particularly striking if, in addition to drop in IQ, one

takes into consideration the often reported loss of initiative and drive,

decrease in planning ability, etc., which are, of course, also important as

pects of intelligence. Altogether, the evidence at hand supports the conclu

sion that the effects of psychosurgery on measured intelligence are not in

consequential. From a therapeutic point of view, the loss in intellectual

ability may be unimportant in comparison with the gain afforded the pa

tients as regards possible alleviation of symptoms, reduction of anxiety,

etc., but this gain does not controvert the negative results so far as general

intelligence is concerned.

Removal of Large Areas of the Brain (Hemispherectomy)

More impressive than the findings consequent to the cutting or excision

of the small areas usually involved in lobectomies and topectomies are the

reported intellectual changes following the removal of extensive areas of

the brain. These have already been considered from the point of view of

their general implications as regards the role of the brain in intelligence.

They will now be discussed from the point of view of the actual impairment

in intelligence level reported. Here there is some difference of opinion among

investigators. Considering only the most radical operations, removal of an

entire hemisphere, the findings, as reviewed by Mensh, Schwartz and Mata-

razzo (361), show that in most of the cases reported (41 since 1921) the

investigators were of the opinion that the patients on whom the operations

were performed showed little and sometimes no loss at all after removal of

the hemispheres. Statements such as, "there did not seem to be any obvious

mental impairment" "no demonstrable intellectual loss," and the like,

seem to be the rule rather than the exception. However, these evaluations

were based almost entirely on clinical impressions and seemingly did not

take into consideration the possibly decreased efficiency of the patients

occasioned by the diseased process which necessitated the operation. There

seldom was any systematic pre- as well as postoperative testing. In the case

reported by Mensh et al. (361), of a man 54 years old (with right-sided

glioblastoma) who was tested repeatedly postoperatively, the hemispherec-

tomy resulted in serious loss and disturbance in mental functioning as

reflected in impaired performance on a variety of tests including parts of

the W-B I, the Wechsler Memory Scale and the Rorschach. The implication

of these findings was that the effect of the operation was to produce clear-

cut deficits in almost all areas tested. However, test protocols of four
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additional hemispherectomies subsequently collected by Matarazzo (565)

failed to support this conclusion. The patients when re-tested postopera-

tively approximately one year after surgery showed no marked changes in

status; indeed one patient showed considerable improvement. Still, all

cases, even the one that showed considerable improvement in IQ, con

tinued to show a typical organic test pattern.

At this point it is well to call attention to the distinction that must be

made between levels of functioning designated as preoperative and pre-

morbid, respectively. When a patient is tested preoperatively he is generally

considerably disturbed and disorganized. It is indeed for this reason that he

is generally operated upon; he is not normal, but an already impaired in

dividual. Any changes thus found are not as between the individual's

pre- and postmorbid abilities but as between his morbid and postoperative

functioning. If the changes are to be interpreted as reflecting no loss in

normal functioning, they should show not negligible but marked increase

in test scores over preoperative levels. This is generally not the case. The
most that can be said about the hemispherectomized subject, so far as

intellectual ability is concerned, is that he has not been made worse than

he was with his impaired hemisphere in situ. The remarkable thing, of

course, is that he seemingly does not "miss" half of his brain. If so, one

might conclude that the "extra" hemisphere, like the second eye, is bio

logically speaking, a luxury. This conclusion is probably false, but what

the function of the non-dominant hemisphere may be, other than that of a

"spare," still remains to be discovered.

Cortical Lesions and Space-Occupying Tumors

We have already referred to the fact that correlations between neurologi

cal and intelligence test findings are often inconstant, but a number of

studies do indicate certain associations between locus of lesion and type or

degree of resulting defect (533). These studies, however, deal mostly with

special functions or disabilities rather than global deficit. More relevant to

our present considerations is the study by Morrow and Mark (371). These

investigators administered the W-B Intelligence Scale to 44 neuropsy-

chiatric patients, 22 with pathological brain disease who later came to

autopsy, and 22 psychiatric (non-organic) patients used as controls. From

a comparison of the subtest scores of the two groups on the W-B I, the

authors concluded that there was a more or less typical W-B "patterning"

on the organic cases as compared with the psychiatric. The organic

patients were consistently poor on the following subtests: Digit Symbol,

Digit Span, Block Design, Arithmetic and Similarities. In addition they

showed consistently lower Performance than Full Scale and Verbal IQ's.

There was no significant difference between the groups as regards Vocabu-
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TABLE 49

Wechsler-Bellevue Intelligence Scale scores of brain-damaged and psychiatric

control patients (Morrow and Mark)

*
df = 35-45.

lary, Information and Comprehension (Table 49). These findings are con

sistent with those of other investigators (9), (21), and may be said to

present the "typical organic test picture." In addition, Morrow and Mark
found that patients whose lesions were located anterior to the Rolandic

fissure showed far less intellectual impairment than those with lesions that

were post-Rolandic. Like most previous investigators they found that sub

jects with lesions in the dominant hemispheres showed greatest defects

and greater loss in both Verbal and Performance IQ's. Interestingly enough,

subjects with bilateral lesions showed only lowered Performance scores,

possibly because of less extensive (restricted) midline lesions.

As regards the over-all relation of locus of injury to extent of ensuing

defect, as it pertains to measures of general intelligence, most
1 recent studies

agree on at least three points. The first is that, other conditions being equal,

trauma or lesion to the left (dominant) cortex always carries greater loss

in intellectual ability and intelligence level than that to the right (non-

dominant) cortex. The only question is whether this may not be due in

1
Exceptions are Rylander (439), Halstead (230) and Goldstein (200).
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part to the nature of the tests employed and the type of function usually

tested, namely, those involving language and verbal comprehension. Since

persons with left-sided lesions are most likely to have special difficulty in

communication they will most generally fall down in test situations, de

pending upon this factor. Some support for this possibility is suggested by
test findings in certain brain lesions following cerebrovascular accidents

(see below) . Second, lesions of the posterior and intermediate cortex (post-

Rolandic) produce more serious intellectual impairment than those of the

anterior (pre-Rolandic) cortex, including the frontal lobes. Combining
these two general findings, the order (most to least) of seriousness or degree
of intellectual impairment following brain injury has been estimated as

follows (533) : (1) left temporal and/or left parietal, (2) left occipital and/or
left frontal, (3) right parietal and/or right occipital lobes, (4) right frontal

lobe. This order appears to hold for global functioning as measured by com

posite tests of intelligence as well as delimited functions (specific disabili

ties) as measured by tests of specific abilities. (533)

Cerebrovascular Accidents (CVA)

As in other kinds of cortical damage, this type of patient generally shows

greater defects when the lesion is on the left than on the right side. This is,

of course, particularly true when the lesion is accompanied by marked

aphasic disturbances, but there are numerous and challenging exceptions.

In some cases of left (dominant) cortical damage with aphasia, the pa
tient may do much better on performance tests than the patient with right-

sided damage and no aphasic symptoms. The finding is all the more sur

prising because patients with left cortical damage are individuals who have

lost the use of their practiced and educated side (being right hemiplegics),

whereas the right cortical damaged patient (left hemiplegics) have retained

the function of their favored limbs. Observations of this sort are commonly

reported by persons engaged in rehabilitation who have noted the contrast

ing rates of progress which these patients make in re-acquiring elementary

motor functions needed in daily life. Illustrative examples of test findings

on the two types of patients are given in Tables 50 and 51. While the ex

amples cited are not necessarily typical of all cases of CVA with and without

aphasia, they are fairly representative of a large group of these patients,

and warrant special study.
2

Changes in the test (and other) behavior of CVA patients of the type

just described again bring up the question of the relative roles of the

hemispheres. Bauer and Becka (41), on the basis of similar observations

made on a group of CVA patients, concluded that the type of deficit ob-

2 Cf . Reitan, R. M., Certain differential effects of left and right cerebral lesions in

human adults (428).
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TABLE 50

W-B test scores of 2 patients with left hemiplegia following cerebrovascular accident

Man (aged 56) Man (aged 58)

Information 13

Comprehension 13

Digit Span 7

Arithmetic 9

Similarities 12

Vocabulary 12

Picture Arrangement 4

Picture Completion 7

Block Design 3

Object Assembly
Digit Symbol 2

Verbal IQ 117

Performance IQ 79

Dentist; College 6 yrs.; CVA 6 mos. prior
to testing. Made little progress in re

habilitation, although under treat

ment for many months.

Information 12

Comprehension H
Digit Span 7

Arithmetic 9

Similarities 7

Vocabulary
Picture Arrangement l

Picture Completion 3

Block Design l

Object Assembly
Digit Symbol 2

Verbal IQ 105

Performance IQ 71

Upholsterer; 8th grade; CVA 4 mos. prior
to testing.

TABLE 51

W-B test scores of $ patients with right hemiplegia following cerebrovascular accident

Man (aged 54) Woman (age p 27)

Information

Comprehension
Digit Span
Arithmetic

Similarities

Picture Arrangement 11

Picture Completion 9

Block Design 12

Object Assembly 12

Digit Symbol

VerballQ
Performance IQ 124

Assistant office manager; high school 4

yrs .
; tested 14 mos . afterCVA. Residual

sensory aphasia with moderate percep
tive difficulties. Able to walk; partial
use of right arm.

Information

Comprehension
Digit Span
Arithmetic

Similarities

Picture Arrangement 10

Picture Completion 9

Block Design 6

Object Assembly. 10

Digit Symbol

VerballQ
Performance IQ 94

Housewife; high school 2 yrs.; CVA
during childbirth with moderate to

severe aphasia. Tested about 1 yr. after

accident. Good progress in rehabili

tation.
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served in their aphasic patients did not support the Goldstein hypothesis
that such patients showed greater impairment of abstract ability than

patients with other brain lesions. On the other hand, the recurrent and

persistent difficulties which non-aphasic patients have in tests of visual

motor planning and organization, as reflected in such tests as the Block

Design and Object Assembly, indicate strongly that the right hemispheres
play some significant role in these functions. No doubt motivation plays
some part; the aphasic patient has perhaps greater need to compensate for

his loss of ability to communicate and therefore may make greater efforts

to overcome his disability by substitutive use of the motor modalities.

Still, the fact remains that the right cerebrally damaged patient also falls

down on Arithmetic and Digit Span, and not infrequently also on the

Similarities test. An observation made by Anderson (20) is that the patients
with left cortical lesions (those showing loss of language) have seemingly

forgotten "what to do", whereas patients with right brain lesions, "how to

do." The implied hypothesis would call for assignment of differential

memory functions in the two hemispheres, which is doubtful; in any case,

it would not entirely explain the differences observed. The effect of laterality

on intellectual function is still an unresolved problem.
Another investigation relative to the present discussion is the study of

Kahn (282a) on the relation between the degree of cerebral electroence-

phalographic pathology and the patterns of intellectual disturbance. This

investigation was based on the study of patients with space-occupying
tumors showing a variety of symptoms. In spite of the heterogeneity of the

population, the subjects consistently showed the "organic test-syndrome":
Verbal higher than Performance, low Digit Symbol, Digit Span, Picture

Arrangement, etc. But when he divided his patients into two groups, those

with abnormal EEG's and those with relatively "normal" EEG's, he found

no significant difference between the two groups as regards Full Scale IQ.
TCfl.Vm interpreted his findings as supporting Hebb's hypothesis, that the

abnormal EEG is primarily an indicator of cortical dysfunction rather

than intellectual deficit. Nevertheless, when patients with the abnormal

EEG's were further subdivided into high and low abnormals, he found

significant differences between the Verbal and Performance IQ's of these

patients as well as between their respective scores on Similarities and

certain other tests of organization. This finding he interpreted as confirming

the observation made by Polatin, Strauss and Altman (400a) regarding

the correlation between the abnormality of theEEG and the loss of capacity

in abstract reasoning.
8

The subjects of Kahn's study were too heterogeneous a group to be

1 A similar difference in conceptual ability was found by Kahn (282a), between

patients with normal and abnormal EEG's.
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evaluated in other respects, and his findings are indecisive because of lack

of experimental controls. But they did bring into focus certain problems

regarding the nature of the impairment of intelligence in patients with

space-occupying lesions. Some of these problems were further investigated

with a subsequent study by Pollock (401), apparently on the same group

of patients. The study again showed that patients with these occupying-

lesions tended to show the typical organic test syndrome. Of further interest

was his observation as regards some of the factors which seemingly in

fluenced the test performance of the patient studied. One of these was the

factor of spatial inattention, a factor previously reported by Teuber and

his co-workers, in which the subject either disregarded or failed to perceive

objects in the visual field contralateral to the side of their reported lesion.

Thus, patients with right-sided lesions would be unaware of cards on the

left side of the Picture Arrangement sequence although they could be

made to notice the cards when directed toward them by prodding.

Effects of Chronic Alcoholism

In discussing the effects of alcoholism on intelligence it is necessary to

distinguish between the transitory changes in psychological functions

following the ingestion of restricted amounts of alcohol and those ascribed

to its continued use. Apart from information available from common

observation, the former have been evaluated primarily on the basis of

controlled experiments under conditions of subclinical intoxication. The
latter are descriptions of long-range effects inferred primarily from terminal

and pathological cases of chronic drinking. The reported observations are

mutually supportive, but not always interchangeable.

The changes in psychological functions observed under experimental

conditions have been comprehensively summarized by Jellinek and McFar-
land (279). Their survey shows that while much of tie work done thus far

is inconclusive, and some of it contradictory, the results as a whole leave

little doubt that the effect of alcohol is to lower the functioning level of

nearly all mental abilities that have been tested. The immediate effect

of alcohol is to impair the efficiency of the individual. The degree of impair
ment is dependent on the amount of alcohol absorbed, the time interval

following ingestion, the specific susceptibility of the subject, and to some

degree, on the mental functions of the tasks involved. Sensory discrimina

tion in nearly all modalities is decreased, and thresholds of perception
raised. Retention and recall are adversely affected with loss in rote memory
generally less than that for logical material. Frequently there are disturb

ances in associative processes as shown by a lengthening of reaction time

and the augmentation of superficial and clang associations.

Mental changes observed in the chronic drinker include many or all the
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above, plus certain other sequelae. There is general loss in mental efficiency,

and in severe cases, as in Korsakoff's psychosis, there is definite evidence of

mental deterioration. Memory for recent events and the ability to form new
associations are especially affected. So far as over-all intellectual ability

is concerned, the general rule seems to be progressive impairment of nearly
all intellectual abilities. But there are great differences due to variation in

individual tolerance to alcohol. Moreover, most investigations reported
have dealt with cross-sectional studies, whereas what is needed for evalua

tion of individual differences are longitudinal studies in which the age as

well as other factors can be taken into account. The two studies presently

reported suffer similarly from this defect, but nevertheless indicate the

type of impairment that may be expected, at least in tests of general intelli

gence. The data in these instances were test scores obtained with the W-B
I and the WAIS.
The first study was done in 1940 and previously reported (518), It

consisted in the administration of the W-B I to 29 ambulant patients who
were diagnosed as alcoholics without psychosis, in fair physical condition

(neurologically negative). The second study was on a comparable group
from the same institution, similarly diagnosed, who were given the WAIS in

1955. The results, giving the Full Scale IQ's and mean subtest scores for

both groups on the respective Scales are given in Table 52. The table shows

that irrespective of age and IQ level, the chronic alcoholics showed almost

identical performance as regards the tests they failed and passed. This is

seen more clearly in a rank-order comparison of the subtests for the two

parts of the Scales respectively (lines 5 and 6). As will be seen the chronic

alcoholic presents essentially the organic test pattern. On the Verbal part

he does best on Information and Comprehension and worst on Digit Span

and/or Arithmetic and Similarities. On the Performance part he does best

on Picture Completion, worst on Digit Symbol and Object Assembly. It

differs somewhat from the typical organic pattern in that the Object Assem

bly is particularly low, and when accompanied by a relatively good Picture

Arrangement and Block Design is almost pathognomonic of the chronic

alcoholic. The test findings, especially those in the younger group, are of

particular interest because they give evidence of organic brain pathology

often long before the appearance of neurological symptoms. Irrespective

of the psychodynamics, excessive use of alcohol has a deteriorative effect

on intellectual capacities.

In summary, brain injury, irrespective of origin, if sufficiently extensive,

results in a more or less typical organic test syndrome. On the W-B and

the WAIS it is characterized by a marked difference between Verbal and

Performance and by special deficit or dysfunction in certain of the Verbal

as well as most of the Performance subtests. There is some evidence of
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correlation between particular disabilities and certain lesion loci but the

correlations are generally of small order. In appraising the resulting dis

ability there seems to be some need for bearing in mind Hebb's distinction

between intellectual deficit and cortical dysfunction. Notwithstanding
this distinction there is clear-cut evidence that the effect of brain damage,

irrespective of presence or absence of other sequelae, generally involves

some loss in general intelligence, however measured.



Chapter 14

Utilization of W-B I and WAIS
in Counseling and Guidance

Selection, guidance and counseling are complex processes involving
many areas of appraisal. These include assessment of the individual's

abilities, awareness of his personal problems and evaluation of his needs
and interests. An area that is always relevant is the level of the individual's

intelligence. In selection and vocational guidance, knowledge of this level

is important because it sets broad limits to the kind of occupation which
an applicant or a client may be expected to pursue with reasonable success.

In spite of the wide overlap, different kinds of occupations may, and often

do, require different levels of intelligence.

/ Q Differences Between Occupational Groups
The most extensive studies on relation between test scores and occupa

tional levels have been obtained with group tests (56a). But in recent

years there have also become available data derived from individual
examinations. In general, the results of individual tests of intelligence give
findings similar to those of group tests, although with occasional changes
in the hierarchical order in the occupations listed. A study by Simon and
Levitt (458) discusses the relationship between W-B IQ

7

s and various

occupational levels with norms for major descriptive categories. The Mean
Full Scale W-B I IQ's for nine of the occupational groups listed by these
authors are shown in Table 53.

A general finding in the Simon and Levitt study is that most of the

occupational groups studied showed a systematic 2 to 5 point higher
Verbal than Performance IQ. The exceptions were the groups designated
as artists and skilled laborers, where the reverse was obtained. The differ

ences reported, while not large, suggest a possible selectivity in the popula
tion1 tested or may reflect the increasing emphasis on verbal facility and
comprehension in job selection.

1
Although the numbers tested for most of the groups in the reported study were

substantial and selected randomly from a larger population (8000), neither the age
nor the sex factor appears to have been considered.

226
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TABLE 53

IQ scores on the Wechsler Bellevue Form I in relation to occupation*

*
Adapted from Simon and Levitt (458) . The authors also give separate norms for

the Verbal and Performance IQ's (as Ql and Q3) but these have been omitted to

save space. For definition of range of occupations included under list of main groups,

see authors article.

Intelligence tests have been most generally used in guidance and counsel

ing to rule out intellectual inadequacy or to call attention to superior

potential. Some attempts have been made to relate IQ or M. A. levels to

employability. Thus, on the basis of earlier studies it has been found that

an M. A. of about 10 years (equivalent to an IQ of about 65 on the WAIS
and W-B I) is sufficient for jobs such as assembling parts, wrapping and

certain types of filing. At the opposite end of the IQ range there are studies

giving "norms" for college students and mean scores for professional

(and graduate) students in various specialties. The implication of the

findings is that different specialties or types of graduate work may require

a particular level of performance. For this reason, among others, many

colleges have in the past few years begun to require minimal IQ's for admis

sion. These standards have varied from place to place and, of course, are

not the sole basis for admission but do indicate the growing appreciation

of the importance of intelligence level in college success. So far as the WAIS
and W-B are concerned a number of studies would indicate that individuals

with IQ's below 110 have poor chances of completing the average course

within the usual four-year period. A representative distribution of W-B

IQ's of students at the average college is reproduced in Table 54.

Of equal and sometimes great importance for guidance is evidence of

assets and liabilities as revealed in the subject's over-all general functioning.

Here a composite intelligence scale which is composed of different subtests

has a considerable advantage over the omnibus type of scale. It should be

emphasized, however, that the purpose of an intelligence test even when

composed of a variety of subtests is not primarily that of discovering special
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TABLE 54

Mean and range of IQ scores (W-B I) for a sample of 100 college students*

* A Midwestern State University.

aptitudes. For this, specific aptitude tests are required. But the fact that

a scale does consist of a varied battery makes it useful in calling attention

to those perceptual and other areas in which the subject may show certain

strengths or weaknesses, and in general assets or liabilities. Considered in

terms of broad functional areas or factors, the various subtests of the W-B I

and the WAIS, particularly when taken in combination, are often useful

in furnishing indications of potential aptitudes and pertinent interests or

both. Thus, Risch (429a) found that the Performance part of the W-B I

correlated as well with the Bennett Mechanical Comprehension Test and
mechanical interests on the Kuder Preference Record, as the latter two did
with one another (Table 55).

Manifestation of assets or liabilities on test performance must, of course,
be considered in relation to the individual's total problem. Above all, one
must bear in mind the relevance of one's findings to the particular problem
presented by the subject. For example, an unusual facility in repeating
digits (high Digit Span) or a high score on arithmetical reasoning may be
of no great consequence if the occupation in question has no requirement at
all for this aptitude. On the other hand, one must make a clear distinction

TABLE 55

Correlations between W-B I Performance and Bennet Mechanical Comprehension and
Kuder Mechanical Interest Scales* (Risch) (N = 94 or 97)

*
Correlations with Full Scale or Verbal part alone were of zero order. However,

the r between the W-B Verbal and literary interest on the Kuder was 0.30 0.068,
significant at the 1 per cent level.
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between aptitude and interest. What a person can do and what he likes or

thinks he can do are two different vectors. Manifestation of interest in a

particular field or occupation one wishes to pursue is, of course, desirable

but is no substitute for aptitude. Competence in a given field is determined

by particular abilities and if an individual does not possess them to a suffi

cient degree, no amount of interest can compensate for a lack of them.2

With the above considerations in mind, there are often broad vocational

inferences one can make from the way a subject performs on the WAIS
(or W-B I) subtests or combinations of them. For example, a subject who
does poorly on the performance part of the Scales might well be advised

to re-evaluate his interests in pursuing occupations calling for manipulative
and mechanical ability. This does not mean that the Performance IQ must

always be higher than the Verbal but does imply at least moderate ability

on the non-verbal test. Much also depends on the level of the occupation

considered. For example, engineering calls for good arithmetic and abstract

reasoning and interestingly enough a high level of verbal ability. Thus,

studies have shown that engineers along with their other abilities generally

attain higher Verbal than Performance IQ's. A recent example is furnished

by the findings of DeMartino (134) who compared Verbal and Performance

IQ's obtained by pre-engineering students on the W-B II as well as various

scores on the subtests of the Scale, with college grades and an aptitude

inventory. With these subjects, DeMartino found that the Verbal part of

the Scale correlated much better with the criteria than the Performance

part (0.516 against 0.097). The Means of the W-B II subtests as well as

the Verbal, Performance and Full Scale Scores obtained by DeMartino J

s

subjects (100 freshmen engineering students) are shown in Table 56. Mean
subtest scores varied from 10.6 on Digit Span to 13.7 for the Block Design.

Correlations of subtest scores with grades in engineering courses as well as

with percentile scores on the Pre-Engineering Inventory Scale, also showed

large differences. The Arithmetic subtest, while far from representing the

highest mean score made by the students, correlated best with most of the

criteria variables (grades in freshman subjects), e.g., 0.34 with grades in

chemistry and 0.30 with mathematics. This might have been anticipated,

but why Arithmetic also correlated 0.33 with Religion is a mystery.

Executive Appraisal

Appraisal of top-level management personnel is an ever-increasing

concern of industrial organizations and governmental agencies, not only

* The wide and indiscriminate use of Vocational Interest Inventories would indi

cate that this fact is not yet sufficiently appreciated. The correlation between abil

ities and interests is far from the order that authors of inventories imply; nor should

we expect them to be any higher than those reported.
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TABLE 56

Means and standard deviations of the Wechsler-Bellevue Scores (W-B II} for 100

freshmen engineering students (DeMartino)

because executives of high ability are hard to find but also because we know
too little about what makes for high executive ability. Many factors

obviously enter into it, among which certain personality traits such as

leadership and energy level are admittedly important. In this section,

however, we will only discuss the role of intelligence and consider more

particularly how tests, like the W-B and WAIS, may be of value in the

appraisal of executive personnel. Here the problem is not so much the

elimination of persons of limited endowment as the selection of individuals

of greatest ability and promise; occasionally, also the detection of decline

or breakdown of individuals previously functioning at an adequate level

but who for one reason or another have fallen off in performance. We
shall begin by discussing the first of these problems.

Top executives in business and industry, contrary to the belief in certain

circles, will generally be found to be individuals of superior intelligence.

Individuals in this category obtain, on the average, IQ's equal to the mean
of college graduates (e.g., WAIS Full Scale IQ's of 120 or better) with a

systematic difference from 5 to 10 points in favor of Verbal as against
Performance IQ's. Thus, in a recent study by Balinsky and Shaw (36) of

executives in a medium-sized company dealing with a basic industry, the

mean IQ's for the group were respectively 125 for the Verbal, 117 for the

Performance and 124 for the Full Scale IQ (Table 57). Correlations with
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TABLE 57

Level of WAIS scores of executives and correlations of same with performance

ratings (N = 39) (Balinsky and Shaw)

*
Significant at 1 per cent level,

t Significant at 5 per cent level.

ratings of performance on the job varied with both parts of the Scale as

well as with the individual subtests. The highest correlation was with the

Verbal part of the Scale, significant at the 5 per cent level, and least with

the Performance which was only slightly better than chance. As regards

the subtests, the highest correlation was with Arithmetic (0.42) significant

at the 1 per cent level; modest correlations, approaching but not quite

reaching the significant 5 per cent level, were also found for the Information

(0.26) and Similarities (0.24) Tests. The order of these correlations is in

accord with other observations, but the lack of significant correlation with

Vocabulary is not in accord with views met with in the literature. The

executives in the Balinsky and Shaw study do, as one would expect, make

high scores on the Vocabulary Test, but level of Vocabulary per se fails to

show significant correlation with Performance on the job. On the other

hand, arithmetical reasoning on which executives do only moderately well

does appear to be an important criterion for successful performance.

Level of intelligence for different types of administrative functioning

no doubt varies with different types of positions but as in the case of profes

sional success, plays a much greater role than generally acknowledged.

Strikingly enough, people in business are often more alert to this fact than

academicians. An interesting example is furnished by Holt's (257) study on



232 ADULT INTELLIGENCE

the prediction of performance in residency training. In this study, Holt

used a large number of variables in the hope of obtaining significant

correlations with ultimate criteria of successful performance on the job in

psychiatric residency. Among the test variables included was the W-B
Intelligence Scale regarding which he had this to say: "We had little hopes
that any of the W-B measures would yield anything because it is widely
considered to have little 'top/ and does not contain enough difficult items

to give an estimate of intelligence at the upper levels that is reliable enough
to distinguish between the Very superior' and 'absolutely brilliant.'

" As

a good investigator, however, Holt proceeded to try out the tests, and after

comparing the results with those obtained with other instruments came up
with some surprising findings: The W~B Verbal IQ of the psychiatric

residents tested, far from being inconsequential, predicted performance on

the job much better than most other variables including a host derived

from personality tests.

Holt's comment on the above finding was as follows: "This array of

validities for the Verbal IQ is quite astonishing, particularly in view of the

validities reported in the previous chapter. There are few better predictors

TABLE 58

Validities of Wechsler-Bellevue Verbal Intelligence Quotients in evaluation

of psychiatric residents* (Holt and Luborsky)

* N = 64. The sample represents only a part (Classes V and VI) of residents

studied. I am grateful to Drs. Holt and Luborsky for permitting me to use these

data prior to publication in their forthcoming volume (257).



COUNSELING AND GUIDANCE 233

of a half-dozen of the minor variables, and even over-all competence is

predicted just about as well as the MSP tester could do with all of the rest

of the information in the standard battery in addition to this measure of

verbal intelligence!" Cross-validation of the findings did not quite support
this initial result, but the final validity values of the Verbal IQ were still

among the best obtained. These values as they pertained to the more
important criteria of on the job performance by psychiatric interns are

shown in Table 58. The cited results are not presented as unchallengeable,
but rather to emphasize again the all too prevalent tendency of under

estimating the role of intelligence in professional as well as other fields.

Illustrative Cases

We shall conclude the present chapter with four cases illustrating the use

of the W-B I or WAIS in counseling and guidance, and one in the selection

of a top-level executive. It is, of course, understood that for thorough coun

seling or selection, other instruments including a comprehensive interview

would be employed.
3 The following cases are cited primarily to illustrate

the contributions that may be expected from the inclusion of a comprehen
sive test of general intelligence.

W-B I

Information 10 Case C~l. Male, age 18. Referred by his high

Comprehension 13 school counselor because he wanted to become an

Digit Span 11 electrical engineer but had taken a commercial

Arithmetic 13 course in high school and had failed bookkeeping.
Similarities 16 C-l maintained a steady, absorbed interest in all

Vocabulary 12 of the test tasks, although he stated that the test-

Tl ing made him anxious. He spoke in a high, strained

Picture Arrangement 16 voice, rushed through timed tests, and was con-

Picture Completion 12 stantly dissatisfied with the level of his response.
Block Design 16 He recognized the fact that his drive for perfection

Object Assembly 13 was somewhat disabling. On the W-B Form I, he

Digit Symbol 13 achieved ratings of "superior" intellectual ability
V on the Verbal, Performance and Full Scales. Al-

Verbal IQ 121 though the scores on all the subtests were at least

Performance IQ 126 average, there was some variability with his per-

Full IQ 127 formance. His score on Information seemed to re

flect a- lack of consolidation of previous learning.

His high score on the Similarities test showed ex

ceptional ability in formulating abstract concepts.
General comprehension was also superior, as was

8 The cases cited are from actual reports furnished the author by several organiza

tions. The author wishes to express his indebtedness to these organizations for per

mitting their publication. The cases are reproduced essentially as reported but have

been slightly edited both to avoid individual identification and to conform to a

single general format.
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WAIS
Information

Comprehension .

Digit Span
Arithmetic

Similarities

Vocabulary

Picture Arrangement.
Picture Completion. .

Block Design . .......

Object Assembly

Digit Symbol

Verbal IQ
Performance IQ.

FullIQ

18

18

15

16

16

19

^ '

12

13

12

17

11

^
141

120

134

his arithmetical reasoning. In solving some of the

arithmetical problems he appeared tense but per

formed computations rapidly.

Highest score on the Performance part was on

Picture Arrangement and Block Design. On the

former he was extremely quick to recognize and

correlate situation factors and to interpret the

social interplay. On the Block Design, while occa

sionally fumbling because of his eagerness, he

nevertheless completed the tasks in rapid time and

showed excellent spatial perception and ability for

visual-motor organization. The remaining subtest

scores were not so high, although still above aver

age.

In summary, C-l's performance on the Wechsler-

Bellevue placed him in the superior category of in

tellectual functioning in both verbal and per

formance areas. His handling of the various test

situations was somewhat inhibited by self-doubt,

but he displayed a well integrated approach to

problems and exceptionally fine powers of analysis.

In spite of his tension, he was able to maintain a

responsive, stimulating social relationship and to

view his problems objectively.

Recommendation: C-l should return to school

and get credits he needs for an engineering course.

Case C-2. Male, age 25, referred by employment
service to evaluate discrepancy between interest

\and ability and type of job he was holding. He had

^
been working as a shipping clerk and loader, and

at the same time studying music at night. On test-

ing, C-2 appeared rather submissive, shy, and at

the same time rather formal in his manner. He ap-

preached his tasks seriously, always putting forth

maximum effort. In spite of this he was often dis-

pleased with his own performance. All his subtest

scores on the Verbal were at the superior level. His

Performance test scores were not so high but still

above average, and showed some unevenness. His

highest score was on the Object Assembly which he

performed in almost errorless fashion. On the other

hand he only did moderately well on the Block

Design which likewise involved visual-motor or

ganization but more planning. His relatively poor
est performance was on the Digit Symbol on which
he attained a score of only 11

; he was slowed down
by unnecessary painstaking. This is in line with his

need for precision and accuracy. Manner of t0st re

sponses suggested emotional involvement. His
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WAIS

Information

Comprehension.
Arithmetic

Similarities

Digit Span
Vocabulary

Digit Symbol
Picture Completion. .

Block Design
Picture Arrangement.

Object Assembly

Verbal IQ
Performance IQ.

FullIQ

tendency to submissiveness was indicated by some
of the questions he asked the examiner. For exam

ple, in doing Digits, he asked the examiner if it

were permissible for him to rehearse the numbers
in his mind before repeating them.

In summary, C-2 is an individual of superior in

telligence who has been functioning much below

what one would expect of a person of Ms endow
ment. Probably some personality limitations as

well as individual circumstances have contributed

to his present vocational maladjustment. He seems,

however, definitely capable of functioning at higher
and more adequate levels. In view of his limited

formal scholastic achievements it is recommended
that he be encouraged to complete his high school

education. Further planning may be deferred until

he gets his diploma. In the meantime he might also

continue with his music as an avocational interest

and source of personal satisfaction.

6 Case C-S. Defective female (cretin), 28 years old.

4 Client has been under continuous treatment with

2 thyroid medication for some time. Attended

8 CRMD classes from 5th grade until age 16. Now
4 voluntarily attends an evening elementary school

5 three nights a week where she learns reading and

writing. She seems to have made considerable prog-
6 ress in reading in the last five years. Her employ-
3 ment history consists of two jobs which lasted for

3 2 days and 3 days. She was discharged from both

4 because of slowness. C-3 is now attending a shel-

3 tered workshop for adult retardates where she is

considered as potentially employable.
71 C-3's current testing resulted in a considerably

60 higher IQ than that reported for her in 1951. She

64 now achieves a Verbal score of 71, a Performance

score of 60 and a Full Scale IQ of 64. The higher

rating is much more likely in view of her relative

competence in expressing herself and her accom

plishments in reading. She reads at the level of an

average first year high school student and uses the

library as a source of stimulation and satisfaction.

Most of her subtest scores are clearly defective, and

she indicates only a limited potential for improving

beyond her present levels. Her most serious weak

nesses are in areas requiring the ability to relate

parts to each other to form a meaningful whole. On
such tasks, she becomes confused and disorganized

and is unable to shift appropriately or make the
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necessary adjustments in thinking. She tends to

perseverate her errors and exercises limited judg
ment. Her verbal abilities are considerably better

than her handling of concrete objects and she is

likely to make a better social impression than she

can maintain in work.

In summary, C-3 is currently functioning in the

upper defective range and shows clear signs of or

ganic impairment that affect her reasoning ability

and judgment. Although she is able to learn and
has achieved marked success in reading, she has

particular difficulty in seeing relationships between

objects or people. Her skills with concrete objects

are considerably below her verbal abilities and she

is likely to make a better first impression than she

can maintain in practice. Job training should con

centrate on developing a skill in a routine, repeti

tive task where she might acquire enough s$eed to

be in a competitive position. Additional training in

social skills leading to greater independence is

necessary but is not likely to result in any marked

characterological changes.

WAIS

Information 14
^

Case C-4- Male, 40 years. Two years college. Re-

Comprehension 13 p'ferred by industrial organization for evaluation as

Arithmetic 12
^top-level executive.

Similarities
17^ Compared with the general population C-4 has

Digit Span 1 bright normal intelligence. However, he is in the

Vocabulary Ij5 lower end of the average range of executive per-

^C sonneL Analysis of his test performance indicates

Digit Symbol ^9 that he is much more highly developed verbally
Picture Completion 13 than in dealing with objects and things.
Block Design 10 Examination of the distribution of verbal scores

Picture Arrangement 9 shows a very highly developed abstract ability to-

Object Assembly 9 gether with very high vocabulary. These were the
* two areas in which he showed real depth of under-

Verbal IQ 123 standing. However, he was somewhat detached
Performance IQ 105 in expressing himself. This attitude of de-

Full IQ 116 tachment was specifically notable in the compre
hension test. He did not seem able to relate intel-

Percentile equivalents: lectual understanding of a situation to the more
Verbal IQ 93% practical. Ordinarily one finds higher comprehen-
Performance IQ 63% sion and arithmetical reasoning test scores in an
Full IQ 85% individual who has such high similarities and

vocabulary. In the case of C-4 his 'relatively low

comprehension and arithmetic scores, and possibly
also information, would indicate some lack of fa

cility in articulating his highly developed reasoning
ability with its applications.
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There is probably some inability to tackle and
cope effectively with, situations where he has to
come up with practical answers. In the test situa

tion, the examiner found that C-4 could verbalize

freely in those areas where he had some familiarity
but in other areas, such as arithmetic, he showed a
good deal of anxiety and hesitation. It was also

necessary for C-4 to have instructions gone over

very completely before he would answer.
In the Picture Completion test, he rated above

average but was easily satisfied with incorrect re

sponses. He did not seem to push himself. There
were other instances where he demonstrated un
certainty in coping with problems, and at such
times he tended to block badly.
In summary, C-4*s performance on intelligence

test's evaluation reveals an individual of above
average endowment but below the mean expected
of executive personnel. He is inclined to be over-

abstract; he also showed some lack of scope in his

over-all intellectual development.
Recommendation; Candidate does not meet op

timal requirements for position.
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Appendix 1

Special Statistical Methods

Method Used to Calculate IQ's and IQ Tables for W-B I

1. Mean and S.D. of weighted score distributions obtained for each age
level.

2. All weighted scores for each age level converted in z scores by usual

formula

X - M

where Af's and <r's are the constants of the different age level distributions.

Charts drawn up for each age level giving the weighted scores and their

corresponding z scores.

3. z scores for the different age distributions equated against P.E. limits,

such that the score 0.6745 a (1 P.E.) below the mean would in all age levels

give an IQ of 90. This was carried through as follows.

(a) For each age level locate the weighted score at 0.6745 a- below the mean of

the group.

(6) Calculate zero point for each age level by the formula

where Y =- zero point, z' =* -0.6745 and IQ' = 0.90). Obviously, when IQ'
is set at 90, the zero point then will be equal to 6.745.

(c) With the zero point at 6.745, get IQ for every weight score in each age level

(1) by looking up charts containing z scores and their corresponding weighted
scores and then (2) by solving the formula

6.745 + ga
^a

6.745

where IQ = IQ for particular weighted score at any age and z z score for

particular weighted score at any age.

Method Used to Construct IQ Tables for WAIS

While the method for calculating IQ's for WAIS may appear different

from that used for the W-B I, the two methods give essentially the same

results. With a mean IQ of 100, and S.D. of 15, a PJE. of 10, will set the

limits of normality at an IQ of 90 (see above).

241
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Tables of Verbal, Performance and Full Scale IQ's were constructed

separately for each of the seven age groups in the national standardization

and for three age groups of the Old Age Study. The method consisted of

equating the mean and standard deviation of the appropriate sum of

scaled scores to a mean of 100 and a standard deviation of 15 for the IQ
scale. This was done by means of the following equation

Xl " M * Xz ~ MIQ
S.D. S.D.IQ

where Xi = any sum of scaled scores

M = mean of the sum of scaled scores

S.D,M = standard Deviation of sum of scaled scores

X% = IQ corresponding to Xi

MIQ
= mean of IQ scale, which is 100

S.D.IQ = standard deviation of IQ scale, which is 15.

Equation (1) can be written as follows

(2) X, = -Q (Zi - M..)

or

Substituting the values of 100 and 15 for M IQ and S.D.IQ , respectively,

To compute the Verbal IQ table for age groups 25-34, for example, we
substituted in equation (4) the mean sum of Verbal scaled scores of that

group for M8t . For S.D. we used one value for all age groups as described

in the WAIS Manual. Then by putting in all possible values for XL (i.e.,

all possible sums of scores), we determined the corresponding IQ or Xz .

Equations for Predicting Mean W-B I Test Scores for Any Age
25 Years or Over.

1. From equation obtained by method of least squares.

y = 0.764z + 81.63

Where y = mean (most representative) score at any age and x = difference

between 47.5 and the chronological age (A) at which score is desired.
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Illustration. Required mean score for age 57.5.

y = 0.746 (47.5
-

57.5) + 81.63 = 74.2

2. From regression equation of the two variables, age on test score.

y 0.735z + 85.77

where y = mean (most representative) score at any age, and x = difference

between 40 and the chronological age (A) at which score is desired.

Illustration. Required mean score at age 70.

y - 735 (40
-

70) + 85.77 = 63.7

Note: Equation (1) seems to give better values, but the discrepancies in

score obtained by the two methods are very slight (seldom more than 1 or

2 points).

On the other hand, one may use the above equations to calculate the age

for which any given score is the mean. The case which is of particular in

terest is the age beyond which no further decline is possible. For our adult

scale this age turns out to be approximately 150 years. This value may be

obtained from either equation. Thus from equation (1)

4 = 0.746 (47.5
- A} + 81.63

setting y = 4 (lowest possible score). Whence, A = 151.5.





Appendix 2

Efficiency Quotients

An individual's efficiency quotient is his mental ability score on the Full
Scale when compared with the score of the average individual of the peak
age group. In the case of the W-B I, this is age group 20-24; in the WAIS
it is the age group 25-34.

TABLE 59

W-B I efficiency quotients
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TABLE 60

WAIS efficiency quotients
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Appendix 3

Difficulty (p) Values of Individual Items of WAIS
Subtests Based on 1700 Cases
of National Standardization

*
Passing percent includes answers

for which only partial credits were

given.

247



TABLE 65

Vocabulary (total sample, 1700, ages 16-65)

*
Passing percent includes answers for which only partial credits were given.

TABLE 66

Vocabulary (3 age groups, Male)

*
Passing percent includes answers for which only partial credits were given.
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TABLE 67

Picture Completion

TABLE 70

Picture Arrangement

t Percent passing includes cases which

received full accuracy credit, but not

necessarily any time bonus.





Appendix 4

TABLE 71

Correlation between education and WAIS subtests,

Verbal, Performance and Full Scale Scores

Age Group 18-19

(200)
Age Group 25-34

(300)
Age Group 45-54

Information 0.658

Comprehension 0.574

Arithmetic 0.522

Similarities 0.600

Digit Span 0.476

Vocabulary 0.624

Digit Symbol 0.609

Picture Completion 0.473

Block Design 0.465

Picture Arrangement 0.453

Object Assembly 0.409

Verbal Score 0.688

Performance Score . 597

Total Score 0.688

Mean 10.73

S.D 2.09

0.655

0.511

0.490

0.522

0.421

0.649

0.590

0.441

0.397

0.476

0.349

0.662

0.570

0.714

0.625

0.585

0.612

0.471

0.688

0.586

0.486

0.451

0.516

0.427

0.733

0.614

0.658

10.90

2.88

0.718

9.37

3.28

TABLE 72

Correlation of WAIS Scale Scores with age*

Sex No. Verbal Score
Performance

Score
Full Scale Score Age

M. 710

Mean
S.D.

742

Mean
S.D.

-0.233
58.275

16.259

-0.305
55.807

15.877

-0.509
41.120

13.660

-0.551
40.646

13.245

-0.391
99.317

27.927

-0.440
96.535

26.963

48.873

15.142

49.837

15.245

Total. 1452

Mean
S.D.

-0.271
57.014

16.112

-0.530
40.877

13.452

-0.416
97.895

27.472

49.366

15.205

* Cases 25 years and over from National Standardization and complete cases from

Old Age Study.
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Appendix 5

TABLE 73

Frequency distributions WAIS of Verbal, Performance and Full Scale IQ's

of National Sample and Old-Age Sample combined (Total, $052 subjects)
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position of, 130; timed vs. untimed

performance in old age, 137; sex differ

ences on, 147

Army Alpha test, 34, 63, 65, 67, 68, 93

Army Beta test, 34, 82

Army Performance Scale, 74, 82

Assets, need of emphasis of, in test re

ports, 186-187

Automaton computers, 20

Binet Scale, 10, 16, 25, 29, 70

Biologic intelligence, 19

Bizarre responses, examples of, 180-182

Block Design, as measure of abstract

ability, 80; correlations with Full Scale

and subtests, 80; factorial analysis of,

133; description and historical back

ground of, 79-80; how different from
Koh's Block design, 79; influence of

color factor, 79; timed vs. untimed per
formance in old age, 137

Brain, as organ of the mind, 17; role of,

in intelligence, 17-20

Brain Damage, effect of on intellectual

functioning, general, 214-225; after

hemispherectomy, 216; after psycho-

surgery, 214-215; in cerebrovascular

accidents, 219-220; in chronic alcohol

ism, 220-224; in missile wounds, 214;

in space occupying lesions, 219

Brain Weight, changes in, with age, 205,

206; variations in, as compared with

intelligence test scores, 206

C. A., as a test score, 28

Cartoons, international character of, 75

CAVD, 105

Cerebral hemispheres, effect of removal

of, on intelligence, 216; function of, 17

Cerebral palsy, effect of, on intelligence,

54; incidence of, 54; symptoms of, 53

Cerebral vascular accidents, effect on

intelligence test score, 219-222; illus

trative cases of, 220

Changes in test scores with age, 94-97

Chess, memory factor in, 131

Childhood schizophrenics, test patterns

of, 167

Chronic alcoholics, test performance of,

222-224

Clinical intelligence, definition of, 19

292
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Coefficients of variation of W-B I, 96;

of WAIS, 97; Kansas City old age sam

ple, 97

Collective coupling, 124

Collective behavior of tests, 23

Communal variance, of WAIS subtests,

121

Communal clusters, 13

Complementarity principle, 22

Comprehension test, changes with age

(curve), 204; correlations with Full

Scale and subtests, 69; description and

historical background, 67; factorial

composition of, 130; sex differences,

147; significance of, 68, 176, 178

Conceptual thinking, impairment of, in

organics, 174

Concretistic thinking, in schizophrenia,

183

Connectivity, property of, 22

Consciousness, seat of, 19

Constancy of IQ, problem of, 97, 98

Cornell-Coxe Test, 74, 82

Correlations, between W-B I and WAIS
with other scales, 104, 106; between

W-B I and WAIS Full Scale, 115; be

tween W-B I and Bennett Mechanical

Comprehension and Kuder Mechanical

Interest Scale, 228; of W-B I subtests

with Full Scale, 98; of WAIS subtests

with Full Scale, 99; of W-B I subtests

with one another, 99; of WAIS sub-

tests with one another, 100; of WAIS
subtests and education, 251; of WAIS
subtests with age, 251; range and me

dian of WAIS coefficients for each of

seven age groups, 100

Cortical functions, localization of, 17,

218; as related to intelligence, 219, 225

Cortical lesions, sequelae of (see Brain

damage) ; significance of locus, 18, 216-

217

Counseling, use of intelligence tests for,

226; illustrative cases, 233

Coupling, property of, 22

Cross-sectional vs. longitudinal studies,

as related to test score changes with

age, 135-136; limitations of, 138

Critical ratios, between sex differences

in WAIS performance by subtest, 146-

147

Cube Analysis test, reason for omitting,

63,89
Cultural influences, on test perform

ances, 184-185

Curve of Full Scale distribution for W-B
I and WAIS, 107

Curves of mental decline with age, for

Full Scale, 140, 202; for Performance

scale, 202; for Verbal scale, 202; for

different subtests, 203-205

Decline of mental ability with age, curve

of, 140; difference between 1939 and
1955 standardizations, 140

Delinquents, test characteristics of, 172;

clinical features of, 175

Deterioration Quotient, definition of,

211; formula for, 211; means and SJVs
of, 211; distribution of, 212; signifi

cance of negative score, 213

Deviation quotients, 36

Deviation scores, 24; as applied to "test

signs," 170

Diagnostic and clinical features of

Scales, 155-198

Diagnostic significance of subtests, 179-

187; Information, 179-180; Vocabulary,

181-182; Similarities, 182-183; Picture

Arrangement, 184-185; Picture Com
pletion, 186

Diagnostic signs, 171-172

Diencephalon, role of, in intelligence,

18, 19

Differences between Verbal and Perform

ance, according to level of IQ, 104; for

W-B I and WAIS, 103, 104

Differential test score method, definition

of, 209

Difficulty of test items, factors influ

encing, 111; range of, on various sub-

tests of WAIS, 247-249; sources of

error, 111

Difficulty values, of WAIS subtest items,

247-249

Digit Symbol Test, changes with age

(curve) 204; correlations with Full

Scale and subtests, 82; description and

historical background of, 80; factorial
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analysis of, 132; performance of neu

rotics on, 81; performance of organics

on, 174; protective aspects of, 82; role

of speed and age factor, 81; sex differ

ences, 147

Digital Computers, 21

Disarranged Sentences, 65

Discriminant function, as technique of

pattern analysis, 166

Distortion in schizophrenics, 175, 180,

181, 182

Distribution of W-B I and WAIS scores,

according to age, 87; according to edu

cation, 89; rural vs. urban, 91-92; by

sex, 91

'Don't-Hold' Tests, 209-212; W-B I list,

210; WAIS list, 211

Education, influence on test scores, 136,

137; level of U. S. population, 141;

WAIS correlations with, 139

Efficiency quotients, 33, 47; W-B I table

of, 245; WAIS table of, 246

Elephant test, 82

Ellipsis, definition of, 181; examples of,

181, 182

Engineering students, performance on

subtests of W-B II, 229, 230

Equations, for predicting mean W-B I

test scores, 242

Error of estimate, significance of, for

IQ, 112

Executive appraisal, use of WAIS for,

229, 230, 236

Executives, test scores of, 231

Factor Analysis, general significance of,

11; of WAIS and W-B I, 118-134

Factorial composition, of individual sub-

tests, 129-134; relation to age, 128; sta

bility of, 128

Factor pattern, of brain damaged groups,

120; of psychoneurotics, 120; of schizo

phrenics, 120; of WAIS, 121-122; of

W-B I and WISC, 119

Feature profile test, 82

Feedback circuits, 20

Freedom from distraction, 126, 133

Frequency distributions, of WAIS IQ's,

107, 253; of W-B I IQ's, 107

Frontal lobes, as unique centers, 18, 19

Full Scale Scores, means and S.D.'s for

W-B I by age, 95; means and S.D.'s of

WAIS by age, 95; sex differences in,

on WAIS, 144, 145

Functional equivalence, of test items, 10

Functional unities, 10, 13, 14

g, definition of, 12, 123; interpretations

of, 123, 124; contribution of, to total

variance, 120, 122; in individual sub-

tests, 129-134

Genius, definition of, 44

Gestalt School, 6

Goal direction, 6

Growth curve, 29

Guidance, use of intelligence tests for,

226; illustrative cases, 233

Hand test, 82

Hemispherectomy, effect on intelligence

test scores, 216

'Hold' tests, 209-212; W-B I list, 210;

WAIS list, 210

Human capacities, changes in, with age,

200

Idiot, definition of, in terms of IQ, 57;

estimated incidence of, 57

Illustrative cases, 187-198; of adolescent

sociopaths, 196-198; of anxiety states,

192-195; of mental defectives, 195-197;
of organic brain disease, 187-188; of

schizophrenics, 189-191; of use of tests

in counseling and guidance, 233-236;
of use of tests in executive appraisal,
236-237

Imbecile, definition of, in terms of IQ,

57; estimated incidence of, 57

Information Test, changes with age, 203;

correlation with Full Scale and sub-

tests, 67; description and historical

background of, 65-67; diagnostic im

plications, 179-181; difficulty of items,

247; examiner's comments on, 67; fac

torial composition of, 129-130; pro-

jective aspects of, 178-179; sex differ

ences in, 147

Instinct, definition of, 5

Intellect, definition of, 3

Intellectual ability, 5; changes with age,

135-143

Intelligence, as a kind of energy, 8; as a
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physical construct, 20; assertive vs.

hierarchical, 93; classification of, 38,

41; locus of, 20; not a sum, 7; opera
tionally defined, 7; relation of, to abil

ity, 15; statistical concept of, 44

Intelligence Scale, definition of, 16

Intelligent behavior, aspects of, 5, 6

Intercorrelations, of WAIS subtests, 99,

100, 255; of W-B I subtests, 98, 99

Interclass correlation, as method of pat
tern analysis, 166

Intertest variability, method of measure

ment, 162; diagnostic implications of,

162-163

IQ, as an index of brightness, 28; class

limits of, 39; classification of, 41, 42;

concept of, 24; constancy of, 29; defi

nition of, 35; formula for, 28; method
of calculation, 32-35; of college stu

dents, 227, 228; of disturbed individ

uals, 157-158; method of reporting,

158; relation to occupation, 227; relia

bility of, 156

IQ's, comparison of W-B I and WAIS,
116; different levels of, 109; range and
distribution of, 106-107; test ceiling of

110

IQ tables, construction of, 35, 36

Kansas City Old Age Sample, compari
son of time and untimed test perform

ance, 136-137; factorial characteristics

of, 129; means and S.D.'s by age, for

Verbal, Performance, and Full Scale,

95

Korsakoff's psychosis, 71, 223

Manikin test, 25, 82

Mean scores, of W-B and WAIS, by age,

95; WAIS rural vs. urban, 91

Mechanical comprehension test, corre

lation with W-B I Performance, 228

Mechanical knowledge, as factor in arith

metic, 130; as factor in block design,

133

Memory factor, 119, 122, 125

Memory span for digits, changes with

age (curve), 204; correlations with Full

Scale and subtests, 72; description and

historical background of, 70; exam

iner's comments, 72; factorial compo

sition of, 131; low correlation with g,

131; sex differences, 147; significance
of low score, 71, 178; scoring of, 71;

span forward vs. span backwards, 71, 72
Mental activity, as related to brain

structure, 17

Mental age, concept of, 24; method of

evaluating, 25; limitations of, 26, 27
Mental Defectives, clinical features,

176; illustrative case, 194-196; test

characteristics of, 172

, Mental deficiency, alleged cure for, 55;
characteristics of, 50; classification of,

52-53, 56-58; concept of, 49; congenital
vs. acquired, 52; definition of, 49, 50;
different types of, 52; endocrine therapy
for, 56; genetic aspects of, 56; incidence
in cerebral palsy, 54; incidence in

United States population, 57; propor
tion of different grades in mental insti

tutions, 56; social aspects of, 55; sub-

cultural vs. pathological, 53

Mental deterioration, 199-213; age factor

in, 200; steps in measurement of, 207;
definition of, 199

Mental efficiency, definition of, 47; im

pairment of, in schizophrenia, 175

Method of successive sieves, definition

of, 167; illustration of, 168

M-F scores on WAIS, definition of, 148;

distribution of, 149; method of calcu

lation, 150; percentile equivalents for,

150

Mongolian idiots, 53, 55

Morgan Mental Ability Test, 105

Moron, definition of, in terms of IQ, 57;

estimated incidence of, 57

Neurological intelligence, 19

Non-intellective factors, 14

Non-verbal organization, factor of, 124

Neurotic performance on PA, 133

Numerical fluency, as factor in arith

metic, 130

Object Assembly, comments by exami

ners, 84; correlations with Full Scale

and subtests, 84; correlation with me
chanical interests, 134; description and

historical background of, 82, 83; diag

nostic implications, 170, 171, 174; fac-
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torial composition of, 134; limitations

of, 83; protective use of, 83; reasons for

retaining in Scale, 83; sex differences,

147; timed vs. untimed performance in

old age, 137

Occupational groups, IQ's and test dif

ferences of, 226, 227

Organic brain disease, clinical features

of, 173, 174; illustrative cases of, 187-

189; test characteristics of, 171

Organic test syndrome, 223

Otis Test, 105

Over-elaboration, definition of, 181; ex

amples of, 181, 182, 183

Pattern analysis, 163-170; definition of,

163; techniques for appraising, 165

Perceptual speed, 132

Performance scores, factor affecting, 160;

of acting out individuals, 160; of de

linquents, 161; sex differences in, 144,

145

Picture Arrangement, as measure of

social intelligence, 75; changes with

age (curve), 203; correlations of Full

Scale and subtests, 77; cultural impact

on, 184; description and historical

background of, 74, 75; diagnostic im

plications, 185; factorial analysis of,

133; method of scoring, 76; projective

use of, 76, 185; sex differences, 147;

TAT protocol for, 76, 185; timed vs.

untimed performance in old age, 137

Picture Completion, choice of items for,

77; correlations with Full Scale and

subtests, 78; description and historical

background of, 77; diagnostic implica

tions of, 186; factorial ambiguity of,

132; factorial analysis of, 132; pro

jective use of, 78; sex differences, 147;

time vs. untimed performance in old

age, 137

Pintner-Paterson Performance Scale, 77,

82

Point scales, application of, 61; signifi

cance of, in W-B I and WAIS stand

ardizations, 93

Populations used in test standardization,

86-92; age factor in, 86; educational

factor in, 87; sex factor in, 88

Potential intelligence, definition of, 158

Practical intelligence, definition of, 8

Prefrontal lobes, role of, 18

"Present functioning," definition of, 158

Primary abilities, 11

Profile analysis, 165

Projective aspects of tests, clinical ap

plication of, 179; of Picture Arrange

ment Test, 185

Proverbs, reason for including in WAIS,
68

Psychiatric residents, evaluation of, by
WAIS, 231; test correlations of, with

supervisors' ratings, 232

Psychopath, clinical features of, 176,

177; differences in favor of scores on

Performance in, 16; illustrative cases

of, 196-198; test characteristics of, 172

Psychosurgery, effect on intelligence

test score, 214, 215

Quondam association, 156

Range of Human Capacities, 44

Raven Progressive Matrices, 105

Reasoning, types of, 8

Reference abilities, 11

Relevance factor, definition of, 133; in

Picture Arrangement test, 134; in

Picture Completion test, 133; unique
ness of, 133

Reliability coefficients, for WAIS sub-

tests, Verbal, Performance and Full

Scale, 103; for W-B I subtests, Verbal,

Performance and Full Scale, 102

Reliability of IQ's, 156

Reliability of W-B I and WAIS, 101, 102

Resonance, psychological equivalence of,

22,23
Reticular system, role of, in conscious

ness, 19

Rh factor in mental deficiency, 53

s factor, 12

Sagacity, as related to intelligence, 143;

definition of, 143

Scatter, definition of, 162

Schizophrenia, test characteristics of,

171; clinical features of, 174; illustra

tive cases of, 189-192

Schizophrenic performance on P.A., 133

Self-reference, definition of, 181; exam

ples of, 181, 182
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Sex differences in intelligence, general,

144-150; means and S.D.'s for Verbal
and Performance scale, 145; in old age
sample, 145

Ship test, 25

Short forms of WAIS and W-B I, 112-

114; validities of, 113, 114; correlations

of sum of 4 subtests with Full Scale,
114

Silent areas, of cortex, 18

Similarities test, as measure of abstract

ability, 131; as measure of conceptual

ability, 182; changes introduced in

WAIS, 73; changes with age (curve),

203; clinical features of, 182-184; corre

lations with Full Scale and subtests,

74; description and historical back

ground of, 72, 73; factorial composi
tion of, 131; method of scoring, 73,

74; protective use of, 74; sex differ

ences, 147

Social awareness, as measured by P.A.,
133

Social intelligence, 8; as measured by
Picture Arrangement, 74, 75

Social Maturity, scale of, 47

Social stereotypy, as factor in Compre
hension test, 130

Sociopaths (Psychopaths), test charac

teristics of, 172; clinical features of,

176

Speed factor, as related to age, 136-137

Stanford-Binet, 10, 30, 40, 68, 105

Standard deviations of W-B I and WAIS,
95

Statistical methods, used to calculate

IQ's for W-B I, 241; to construct IQ
tables for WAIS, 241, 242

Taylor Manifest Anxiety Scale, 127

Teachers 1

judgments, use of, in test val

idation, 108

Test, definition of, 15

Test ceiling, significance of, 62; as found

in WAIS, 110

Test configuration, 165, 166

Test interpretation, general comments

on, 177, 178

Test-retest studies, with W-B I, W-B II

and WAIS, 157

Test variability, 162, 163; of schizo

phrenics, 163

Tetrad differences, 9

Tetrad abbreviations of W-B I and
WAIS, 113, 114

Timed vs. untimed performance, com
parison for subtests on WAIS, 137

Triad abbreviations of W-B I and WAIS,
113, 114

Tropisms, 6

Two factor theory, 12, 14

Unifactor theory, 9

Units of measurement, definition of, 4

Validity of W-B I and WAIS, criteria of,

108, 109

Variance, contributions of, by different

factors, 128

Vectors of the mind, 5, 16

Verbal comprehension, factor of, 124

Verbal Scale, means and S.D.'s for W-B
I by age, 95; means and S.D.'s for

WAIS by age, 95; sex differences, 144,

145

Verbal vs. Performance Scores, com

parison between delinquents and non-

delinquents, 161; diagnostic implica
tions of, 159; significance of differences,

159, 160

Vital capacity, changes with age as com

pared with those of intelligence, 201

Vocabulary Test, changes with age

(curve), 203; correlations with Full

Scale and subtests, 85; description and
historical background, 84; diagnostic

features, 181, 182; factorial composi
tion of, 132; in brain damaged sub

jects, 132; influence of education, 84;

method of scoring, 85; protective use

of, 85; sex differences, 147

WAIS, use of, in counseling and guid

ance, 226

W-B I, use of, in counseling and guid

ance, 226

W-B II, subtest scores on, by engineer

ing students, 229, 230

Wisdom, definition of, 142; role as related

to intelligence, 143

Zero ability, definition of, 33

Zero point of intelligence, calculation of,

33; influence on IQ limits, 34
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